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TECHNICAL GUIDANCE MANUAL 
SOLID WASTE DISPOSAL PROGRAM 

, > , , 

SOLID WASTE WATER QUALITY ASSESSMENT TESTS (SWATS) 
PROPOSALS 'AND'. REPORTS 

It has long btieri known that solid.wadte disposal sites designed 
to rekeive only'domestfc or commercial1 Gaste :also receive some 
hazardous waste; ' It is "nearly: i.iripossi.ble: t~ :pseve.nt some 
hazardous ' was teS from ' entering"these ' sites'. . FbP' inany years, most 
regulatory agency staff'felt that'orily: small, duant'ities of 
hazardoils k-astes x e $ e '  received By ordirla;r$- s.ol'i,ij waste disposal 
sites; Further, i t  'was 'largely percei\-ed "that .This hazardous 
xaste 1:ould be diluted or'adsorbed by  the rubblsli'to t h e  point 
where'si,anificant'quantities,'if any, 'would not.re.ach ground " .  water. , ;. 

In recent years, however, we have seen scattered indications that 
hazardous wastes in'ordinary disposal*sites might be more of a 
problem t h a n  t<e had anti ~pated, Sol~~ents and pesticides h a x e  
been f)und in ground water under disposal sites and in landfill 
gases ~manating from the soil, 

Based on thes'e findings, legislation has been passed which 
requires all solid tcaste operators to demonstrate xhether these 
indications of hazardous waste leakage are representative of a 
serious, widespread problem or are rare exceptions. 
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11. INTRODUCTION 

A .  BACKGROUND 

I n  1 9 8 4 ,  S e c t i o n  13273 w a s  added  t o  t h e  W a t e r  Code . '  T h i s  
S e c t i o n  r e q u i r e d  t h e  S t a t e  k a t e r  R e s o u r c e s  C o n t r o l  Board  
( S t a t e  B o a r d )  t o  r a n k  a l l  s o l i d  w a s t e  d i s p o s a l  s i t e s  
t h r o u g h o u t  t h e  S t a t e  on t h e  b a s i s  o f  t h e  p o t e n t i a l  threat 
t h e y  may p o s e  t o  w a t e r  q u a l i t y .  F u r t h e r ,  t h i s  S e c t i o n  
manda te s  t h a t  t h e s e  s i t e s  be t e s t e d  t o  d e t e r m i n e  w h e t h e r  
t h e r e  i s  h a z a r d o u s  w a s t e  l e a k a g e  f rom t h e  s i t e .  

The S t a t e  Board  app ro \ - ed  a r a n k e d  list o f  a p p r o s i m a t e l r  2 , l O C  
a c t i ~ ~ e  a n d  i n a c t i v e  s o l i d  w a s t e  d i s p o s a l  s i t e s  i n  December,  
1 9 8 5 ,  R e v i s e d  r a n k i n g s  were  a d o p t e d  by t h e  S t a t e  Board in 
O c t o b e r  a n d  Uecember ,  1986 a n d  December,  1 9 8 7 .  The most  
r e c e n t l y  app roved .  l i s t  c o n t a i n s  o v e r  2 , 2 0 0  s i t e s ,  c o n s i s t i n g  
o f  1 4  ranks o f  1 5 0  s i t e s  e a c h ,  a n d  a 1 5 t h  p a r t i a l l y  f i l l e d  
rank. 1 

F;at.er ..Code . ; S e c t i o n  1 3 2 7 3  r e q u i r e s  t h e  o p e r a t o r s  ( a n d / o r .  
o k - n e r s ) . o f  s o l i d : x a s t e  u i s p o s a l  s i t e s  t o  s u b m i t  a S o i i d  K a s t e  ' .  

Later Q u a l . . t y  h s s e s s m e n t  Test. (SWAT.) r e p o r t  t o  t h e  . :  .. . 

a p p r o p r i a t e  C ~ l . i f d r ~ i a . R e g i o n a 1  Water  Q u a l i t y  C o n t r o l  Bozrd 
( R e g i o n a l  B o a r d )  . t  The SWAT r e p o r t s  a r e  d u e  t h e  f i r s t  aa>- of 
J u l y  each y e a r ,  d e p e n d i n g  on  t h e i r  r a n k i n g ,  w i t h  Rank 1 s i t e s  
d u e  d u l .  1 ,  1 9 1 7  (see Section I1 . C .  1 .  

' c h a p t e r  1 5 3 2 ,  S t a t u t e s  of 1984  ( s o m e t i m e s  known a s  t h e  . 

C a l d e r o n  Act a f t e r  i t s  a u t h o r ) .  T h i s  l a w  a d d e d  S e c t i o n s  6 6 7 9 5 . 5 3  
a n d  -. 54 t o  t h e  C a l i f o r n i a  -Code o f  R e g u l a t i o n s ;  S e c t i o n s  40511,  
4 1 8 0 5 . 5 ,  a n d  4 2 3 1 . 5  t o  t h e  H e a l t h  a n d  S a f e t y  Code;  a n d  S e c t i o n  
1 3 2 7 3  t o  t h e  Wate r  Code.  T h e r e  were  s u b s e q u e n t  amendments  t o  some 
of t h e s e  S e c t i o n s  ln 1986 a n d  1 9 8 7 .  Copies of a l l  relevant l a w s  
a r e  c o n t a i n e d  i n  Appendix  Number 1. . 

*Under  S e c t i o n  41805.5  of  the H e a l t h  a n d  S a f e t y  Code,  
Air-SWAT r e p o r t s  are r e q u i r e d  t o  b e  s u b m i t t e d  t o  t h e  
A i r  R e s o u r c e s  B o a r d .  Only Water-SWATS are  a d d r e s s e d  i n  t h i s  
document .  

2 



TECHNICAL GUIDANCE MANUAL . . 

SWAT PROPOSALS AND REPORTS I ) : '  

As per Subsection,l3273(b); th?e SWAT report must contain: 

1. An analysis of the surface and ground wa.ter on, under, 
and within one mile of a solid waste disposal site to 
provide a reliable indica,tion of whether there is any 
leakage of hazardous waste; and 

2. A .  chemical characterization of the soil-porp liquid i n  
those areas ~ h i c h  are likely to be affected if the solid 

L a  waste disposal site is leaking, as compared to 
geologically similar areas, nea,r the solid waste disposal 

. site which have not been affected by leakage of waste 
, discharge. 

Subsection 1327S(b , l  states that a qualified professional must 
cert.ify that the report contains all of the information 
required above as yell as any additional information required 
by the ~egionai Board. This certification must'be made by a 
professional meeting the follo~ing qualifications: 

1 ,  Must be registered or certified as: 

a. A Registered Geologist registered pursuant to 
. . ,  L I Business ar.d Professions ( B & P )  Code Section 7830, or 

b, A Certified Engineering Geologist certified pursuant 
to B b P  Code Section 7 8 3 2 ,  or 

, " 

c. A Registered Civil Engineer registered pursuant to 
BhP Code Section 6762, and, 

2. Must have at least five years experience in ground water 
hydrologs-, 

Based on the Regional Board's prior experience with similar 
.investigations and reports, it was recognized that the site 
operator's preparation of a SWAT investigation proposal was a 
necessary first step. Although Water code' Section 13273 
makes no mention of a proposal, Section 13267 of the same' 
code authorizes Regional Boards to require submittal of 
kechnical reports, Thus, a SWAT investigation 'prohosal, 
containing detaiiedSplans for the work required for this' 
program, should be prepared at least a year before the SWAT 
report due date. .Further, the Regiona1,Boards are urged to 
require that.the proposal be prepared by a person having the 
same quali'fications as required for the certification of a 
SWAT report. . 
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INTRODUCTION 

B. PURPOSE 

This Technical Guidance Manual (Manual) addresses the 
contents of the SWAT proposals and reports. It draws upon 
t w o  draft technical guidance documents, dated March and 
October, 1986, as well as various guidance memoranda, 
literature, and other relevant sources. 

The ,Planu&l provides guidance for: 
. . 

I. The preparation of adequate SWAT proposals and SWAT 
reports to meet the requirements set forth in Water Code 
Section 13273, and 

2. The re vie^- of Sl;.AT proposals and reports by 
Regional Board staff. 

The Planual's contents are not regulations; thus site specific 
conslderations should dictate how closely the Manual's 
procedures are followed. Ho~cever, the Regional Boards may 
uish to ask the site owner/operator to justify any omissions 
on the basis that local circu-7;tances make them unnecessary 
and that tile final results will not be compromised. (For 
example, a site having average ground water levels above most 
of t h e  refuse xi11 not need  unsaturated z o n e  monitoring c l n c r  
there 1s no unsaturated zone.) 

Use of l ; r c ) i ' e 3 u r e s  different than those suggested in thls 
Manual should also be justified on the basis that the 
proposed substitute procedure will provide data that is 
equally or more reliable than that discussed in the ?fanual. 
For example, a newly developed lysimeter design might be 
substituted for the current procedures if it is more suitable 
for the soils underlying the site. 

It is intended that this Manual be a dynamic document. As 
significant advances in the fields of ground, vadose zone, 
and surface water sampling and other germane subjects are 
developed, addenda or corrections to this Manual will be 
prepared and distributed. 

The SWAT law contains one clause for which waivers for the 
SWAT work may be granted. Water Code Subsection 13273(~) 
states, "If the regional board determines that the 
information specified in paragraph ( I )  [surface and ground 
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water sampiing] or ( 2 )  [soil-pore liquid samplin~l is not 
needed because other information demonstrates that hazardous 
wastes are migrating into the water, the regional board may 
waive the rqquirement to submit this information specified in 
paragraphs (1 )  and ( 2 )  of subdivision ( b )  : "  Thus, for those 
sites where existing monitoring systems or other available 
data indicate that there is hazardous waste leaksage, the 
Regional Board may grant a wai\'er. 

In those cases whel:e hazardous waste is le,aking.from the 
site, ongoing investigations should be capable of determining 
the extent of the leakage and ~hether there are any 
additional leakage areas. These invest~,zations, are<covered 
under Subchapter 15 and Water Code S?ction,s 133,0,1 and 13304. 

, 14' a l;al\-er is granted, the h'e.,gl.ona& board must; notlfy tile 
California Department of Health ~ery$,ces (DHS 1 a'rrd rn,ust take 
rem,ediai action pursuant to Chapter 5 (Section 3.330C.i et. 
seq. 1 ,  

D . . IWCORPORATION OF SUBCHAPTER. 15 RFQUIREMENTS 

T h e -  technical requirements of the # S ~ A T  program and ' ,  

Suhl:hap?;er 1 ? 3  have a substantial overlap, 01c:lers of act i I..? 
solid xaste disposai sites were required to submit to the 
Regional Board by-mid-1985 a proposed monitoring proqram that 
t ;ould n:ct:i tile reqvirernentc o,f Articles 5 arid 9 of' 
Subchapter 1 5 .  Vher&\-er such a program was implemented, it 
should ha1.e met all or most of the SriXT requireme,nts. Tner'e 
a l o e ,  hor;e\-er, some important differences between the two 
programs : 

1. Water Code Section 13273 is written in language that can 
be interpreted as requiring'only a single sample per 
sampding point, Since almost all of California has 
di~ti~nctl~ wet and dry seasons, water quality may 
like~ise hdve a seasonal variation. ' During and 
immediately following the wet season, infiltrating 
rainfall mtiy dilute and reduce the mineral concentrations 
of existing vadose zone and ground water. On the other 
hand, following the infiltration of precipitation from a 
major storm through waste, a distinct "slug" of degraded 

. . water may be found moving toward or within the zone of 

'C'alifornia' Code of ~e,bulations, Title 23, chapter 3, 
Subchapter 15, "Disposal of'Kaste to Land". 
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INTRODUCTION 

s a t u r a t i o n .  A f u r t h e r  c o m p l i c a t i o n  i s  t h a t  a  "slug" o f  
l e a c h a t e  m a y  t a k e  many months  t o  move f r o m  t h e  s i t e  t o  a  ' 

p a r t i c u l a r  m o n i t o r i n g   ell. T h e r e f o r e ,  t h e  g e n e r a l  r u l e  
s h o u l d  be t h a t  a r e l i a b l e  i n d i c a t i o n  o f  g r o u n d  w a t e r  
q u a l i t y  c a n  o n l y  be  o b t a i n e d  f rom a s u i t e  o f  a t  l e a s t  
f o u r  q u a r t e r l y  s a m p l e s .  Any s i t e  o p e r a t o r  submitting 
s a m p l e  da ta  t h a t  d o e s  n o t  meet t h e  a b o v e  c r i t e r i a  must  
d e m o n s t r a t e  t h a t  h i s  s i t e  i s  d i f f e r e n t  f r o m  t h e  g e n e r a l  
r u l e  stated a b o v e .  . 

2 .  S u b c h a p t e r  15  o n l y  m a n d a t e s  water q u a l i t y  m o n i t o r i n g  of 
active s i t e s .  The SWAT l a w  m a k e s  no d i s t i n c t i o n  b e t ~ c e e n  
a c t i v e  a n d  i n a c t i v e  s i t e s .  

3 .  S u b c h a p t e r  1 5 ' s  r e q u i r e m e n t s  f o r  u n s a t u r a t e d  ( v a d o s e )  
zone  s a m p l i n g  a p p l y  o n l y  " i f  f e a s i b l e " .  The SK.4T lar; 
c o n t a i n s  no  s u c h  e x c e p t i o n .  

~ i s d o s a l  s i t e  o p e r a t o r s  w i t h  a c t i v e  s i t e s  o n  t h e  S t a t e  
B o a r d ' s  r a n k e d  SLCAT l i s t  s h o u l d  complj- x i t h  t h e  mcni t o r i n g  
r e q u i r e m e n t s  i n  S u b c h a p t e r  1 5  a t  t h e  same t i m e  t h e y  c o m p l e t e  
the S\<-AT r e p o r t .  D i s p o s a l  s i t e  ope a t o r s  s h o u l d  con t . ac t  
t h e i r  R e g i o n a l  Boards  f o r  s i t e  s p e c i f i c  i n f o r m a t i o n  o n  
.Subchapter  15  c o m p l i a n c e .  Disposal s i t e  o p e r a t o r s  i n  t h e  
p r o c e s s  o f  i m p l e m e n t i n s  S u j c h a p t e r  15  r e q u i r e m e n t s  m a -  f i n 3  - 
t h a t  many of t h e i r  SWAT Program r e q u i r e m e n t s  w i l l  h a v e  been  
s a t i s f i e d  c i t h  t h e i r  S u b c h a p t e r  1 5  e f f o r t s .  I n  t h e s e  c a s e s ,  
t h e  r e q u i r e d  SW-A'I w i i l  sumrnarlze t h e  o n g o i n g  S u b c h a p t e r  1 5  
e f f o r t s  a n d  r e p o r t  o n  t h e  s p e c i f i c  h a z a r d o u s  w a s t e  t e s t  
results r e q u i r e d  by t h e  R e g i o n a l  B o a r d .  Hence, f o r  a l l  
r e f e r e n c e s  c o n t a i n e d  i n  t h i s  g u i d a n c e ,  u n l e s s  o t h e r s i s e  
n o t e d ,  r e f e r  t o  c o d e  s e c t i o n s  f o u n d  i n  T i t l e  2 3 ,  C h a p t e r  3 ,  
S u b c h a p t e r  1 5  o f  t h e  C a l i f o r n i a  Code o f  R e g u l a t i o n s .  
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111s SWATlPROPOSALS 
" f 

The p u r p o s e  o f  a SWAT p r o p o s a l  i s  t h r e e f o l d :  , 

8 Prov i .de  t o  t h e  R e g i o n a l  Board a l l  r e l ' e v a n t  background  
i n f o r m a t i o n  and  s u p p o r t i n g  d a t a  f o r  t h e  p r o p o s e d  S\{.AT 
i n v e s t i g a t i o n .  

m. Prov i .de  t o  t h e . - 8 e g i o n a l :  Boa.rd,..an. o u t l i n e  pf t h e  
. . i n v e s t 9 , g a t i o . n '  p l a n ,  inc1,udi 'ng . t h e ' . l o c a t i o n ; .  d e s i g n ,  and 

r a t i o n a l e  f o r '  a l l  m o n i t o r i n g .  and:rSainp,ling, s t a t i o n s .  

0 .  P r o v i d e  t h e , s i t e  o p e r a t o r  a n - e a r l y  o p p o r t y n i t y  t o  a d j u s t  
t h e  SWAT i n v e s t i g a t i o n  p1ans . i .n  o r d e r  . t o  meet  t h o  
manda te s  of t h e  1 a w . a n d . t h e  r e q t i i r e m e n t s  o f  t h e  
R e g i o n a l  Board .  

I n  most c a s e s ,  a p r q 1 i m i n a r ~ -  ( p r e - p r o p o s a l  ) h y d r o g e o l o g i 6  
, a s s e s s m e n t  o f  the s i t e  x i 1 1  be n e c e s s a r y .  T h i s  s h o u l d  i n c l u d e  a 
t h o r o u g h  i n v e n t o r y  o f  a l L  a \ . a i l a b l e  ' s i t e  e d r e g i o r i a l  d a t a ,  such 
a s  e s i . s , t i n g  map% and  l i t e r a t u r e ,  w e l l  d a t a ,  water q u a l i t y  
a n a l y s e s ,  e t c .  If a d d i t i o n a l  background i n f o r m a t i o n  is  , n e e d e d ,  
t h e  G p e r a t o r  m a y  w i sh  t o  i n s t a l l  p i e z o m e t e r s  o r  espi .o , :*~to ' ry  
b , o r e h o l e s ,  d o  s i t e  s p e c i f i c  g e o l o g i c  mapping,  o r  t a k e  o t h e r  
measures t o  e s t a b l i s h  h : -drau l ic  g r a d i e n t s ,  a q u i f e r  . 
c h a r a c t e r i s t i c s ,  e t c .  Thq R e g i o n a i  Board sttiff may w i s h . t o  
c o n f e r  w i t h  t h e  s i t e  a p e r e t o r  a t  t h i s  stage t o  e n s u r e  t h a t  t h e  
n e c e s s a r y  p r e l i m i n a r y  assessment work is b e i n g  d o n e .  

* *  1 ' <  
The f o l l o w i n g  s e c t i o n s  (1II.A t h r o u g h  III.F), p r o v i d e - a n  o u t l i n e  
of  t h e  i t e m s  w h i c h  s h o u l d  b e  a d d r e s s e d  i n  t h e  SWA.T .#p,rjopos:al. I t  
i s  e x p e c t e d  t h a t  much o f  t h e  requested d a t a  w i l l  n o t  be a v a i l a b l e  
f o r  o l d e r  a n d / & r  s m a l l e r  s i t e s .  I n  s u c h  cases, t h e  R e g i o n a l  
B o a r d s  s h o u l d  d e t e r m i n e  w h e t h e r  a n y  of t h e  o m i t t e d  d a t a  are 
c r i t i c a l  f o r  successful c o m p l e t i o n  o f  t h e  SWAT report. I n  such 
cases, t h e y  s h o u l d  r e q u i r e  t h a t  t h e s e  data or e q u i v a l e n t  
a l t e r n a t i v e  d a t a  b e  o b t a i n e d  by t h e  s i t e  o p e r a t o r .  

S i t e  diata p r e v i o u s l y  s u b m i t t e d  t o  t h e  R e g i o n a l  B o a r d  u n d e r  
a n o t h e r  program need  n o t  be r e s u b m i t t e d ;  however, it must  be  
c l e a r l y  a n d  a c c u r a t e l y  referenced. 
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SWAT P R O P O S A L S  

A .  GENERAL S I T E .  INFORMATION 

T h i s  . s e c t i o n  i s  d e s i g n e d  t o  g i v e  a l l  r e l e v a n t  background  d a t a  
c o n c e r n i n g  t h e  d i s p o s a l  s i t e .  

1.  S I T E  NAME: I n c l u d e  t h e  p r e f e r r e d  name a n d  a l l  p r e v i o u s  
names u s e d  f o r  t h e  f a c i l i t y .  

2 .  SITE LOCATION: D a t a  s u b m i t t e d  s h o u l d  i n c l u d e  b o t h  
g e n e r a l  i n f o r m a t i o n  n e c e s s a r y  f o r  d e t e r m i n i n g  where t h e  
s i t e  i s  l o c a t e d  a n d ,  a l s o ,  d a t a  showing  where  on t h e  s i t e  
p r o p e r t y  u a s t e  h a s  been  p l a c e d .  411 o f  t h e  f o l l o w i n g  
s h o u l d  be s u b m i t t e d :  

a .  A s c a l e d  map showing t h e  r e l a t i o n s h i p  o f  t h e  s i t e  t o  
,h ighk-ays ,  communi t ies  and o t h e r  c u l t u r a l  f e a t u r e s .  

b .  4 s t r e e t  a d d r e s s ,  i f  a v a i l a b l e ,  o r  g e n e r a l  l o c a t i o n .  

c .  Townsh ip ,  range, s e c t i o n ,  a n d  f r a c t i o n a l  s e c t i o n ,  i f  
a v a i l a b l e .  

d. C o u n t y  A s s e s s o r ' s  p a r c e l  map s h o v i n g  s i t e  b o u n d a r i e s v  

e .  Other t y p e s  of maps o r  d e s c r i p t i \ - e  m a t t e r  that . . 
p r o v i d e  e q u i v a l e n t  i n f o r m a t i o n  u s e f u l  f o r  s p e c i f y i n g  
t h e  s i t e  and xaste l o c a t i o n .  

3 .  OWNERS/OPERATORS: I n c l u d e  c u r r e n t  p r o p e r t y  o w n e r ( s 1  and  
s i t e  o p e r a t o r ( s 1  o f  t h e  f a c i l i t y .  I n c l u d e  names,  c u r r e n t  
m a i l i n g  a d d r e s s e s  a n d  t e l e p h o n e  number s .  1 

4 .  CURRENT P E R N I T S  AND/OR REGULATORY ORDERS:  R e f e r e n c e  a l l  
r e l e v a n t  p e r m i t s  a n d  o r d e r s  ( c o p i e s  n e e d  n o t  be s u b m i t t e d  
u n l e s s  s p e c i f i c a l l y  r e q u e s t e d  by t h e  R e g i o n a l  B o a r d ) .  

5. S I T E  HISTORY: 

a .  I d e n t i f y  names a n d  c u r r e n t  a d d r e s s e s ,  and d u r a t i o n  o f  
i n v o l v e m e n t  f o r  a l l  p a s t  s i t e  o w n e r s  a n d  o p e r a t o r s .  

b. D e s c r i b e  p a s t  and p r e s e n t  modes of b p e r a t i o n  u s e d  a t  
t h e  s i t e .  
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SWAT PROPOSALS 

6 .  WASTE DISPOSAL H I S T O R Y :  
' .  . . 

a. Include ,a description of the types, quantities, 
physical states; concentration$, and disposal 
locations of wastes contained in 'the site. This 
should include information for all , p,revlous 
operations, Wastes and 'r;.aste,constituents should be 
specifically ideritifkgd' according to 'the most 
descr-iptive nomenclature. This: should l'nclude, if 

I 

possible, re'ference numbers f'i3r li$tings'est&blished 
by DHS in ~ectioii' 66680, ~itle";S2, ,'~alifornia Code of 

. 1 . < .  E : I.: "~egtilatidns . ' 
! . . 

8 * 1 

b. Include a description of' t~a&te*~disposal methods 
specifying waste mising and management practices. 

, ' ,  

7. SITE COHSTRUCTS'ON DETAIL$ (Sgction 2596(a)ll)i: 

a. Include detailed information on liners including: 

I Liner material spediricabions and testing. 
, , 

( 2 1  Yethod o f .  placement and other construction 
dktails. 

( 3 )  Quality assurance/quality control proceaures. 

: r ; Subseque~it inspections, repairs, ete. 

b. If a leachate coilection gnd removal system pursuant 
* '  to Section 2557 is present, Pnclude construction 

details a'nd specifications along'with a represent- 
ative analysis of leachate. Include a summary of all 
previous analyses. 

8. SITE CLOSURE DETAILS: . 

a. Date operations ceased. 

b. Date closure plan was appro+ed. (If site' closure k-as 
phased, 9rovide map showing ckosure  dates for each 
portion of the site.) 

c. Details on final treatment processes (mixing, 
chemical treatment, burial, removal, etc.). , 

d. Quantity and quality of all waste left in place. 

9 
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SWAT PROPOSALS 

e. Cover specifications (same details as for liners, 
7a. above). Specify if cover is final cover. 

f, Description of landfill gas collection system and gas 
condensate disposal method. 

g. Description of occurrences of settlement or cracking. 

9. CURREKT AND PROPOSED LAND USE: 

Describe the present and proposed (if known) land use of 
the disposal site property and the present'and proposed 
land use patterns existing within 0.5 mile of the 
disposal site. 

B. SITE ASSESSMENT 

This section is designed to describe the geology and 
hgdrogeologj- of the site as necessary to justify all 
monitoring station locations and designs (Section 2 5 9 6 ( a )  ) .  

1. GEOLOGIC OVERVIEW 

a. REGIONAL DATA: 

( 1 )  Excerpts of all relevant published geologic 
information that is referenced in the SW4T 
proposai. 

( 2 )  Topographic maps, geologic maps, and air photos 
(if available) of the disposal site area. 
Include locations of all springs, seeps, and 
surface flows within one mile of the facility 
boundaries. 

( 3 )  Regional geologic cross sections. 

(4) Regional soil surveys (available through the 
U.S. Soif Conservation Service) within one mile 
of the facility boundaries. 

(5) All available well logs within one mile of the 
facility boundaries, along with a map showing 
locations and functions of all wells (i.e., 
monitoring, production, etc.). 
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b e  SITE-SPECIFIC DATA: , 1 ' 

( 1 S u r f a c e ?  a n d  ~sub.s'urLEac,e g e o l o g i c  maps,  a n d  a  
d e s c r i p t i o n ,  o f  : t h e ,  g : e o l o g i c  s t r u c t u r e  o f  t h e  
waste s i t e ,  i n c l u d i n g  t h e  l i t h o l o g y ,  t h i c k n e s s . ,  

; : . . s t r i k e . ,  a n d : , d i , p .  of:  \be;dd.ihg; . t h e  l o c a t i o n ,  
a t t i t u d e ,  and c o n d i t i o n  ( t i g h t ,  open ,  c l a y -  o r  
gypsum.:.f i-lied;:,. . et,c:,.. .I . o f  ., any f  r a c - t u f e s  or  f a u l t s  ; 
t h e  n a t u r e ,  t y p e  ( a n t i c l i n a l ,  s y n c l i n a l ,  e t c . ) ,  
a n d  o. r ientnt ; j .on ,of a n > ? - f o 1 d s ; a n d  a l l  o t h e r  
s t r u c t . u r a 1 '  data 1re l .evant  t.0 g r o u n d  water and  
p o l l u t a n t  movement. 

( 2 )  Logs and  a l o c a t i o n  map of  a11 m o n i t o r i n g  and  
o t h e r  w e l l s  d r i l l e d  f o r  t h i s  f a c i l i t y  ( s e e .  
Appelldix 3 :  G e o l o ~ i c  F e l l  Log D e s c r i p t i o n  I .  

( 3 Trench  l o g s  (if a v a i l a b l e ) .  

( 4 )  G e o l o g i c  c r o s s - s e c t i o n s :  T h e s e  s e c t i o n s  s h o u l d  
be  b o t h  p e r p e n d i c u l a r  ts ,  and  a l o n g  t h ? ' r e g i o n a l  
s t r u c t u r e ,  , .  

2. HYDROGEOLOGIC OVERVIEW 

a. REGIONAL DATA: I n q l u d e  a: su.mrinr;y o f  a l l  r e l e v a n t  
p u b l i s h e d  r e g i o n a l  h y d r o l o g i c  an.d h y d r o g e o l o g i c  
i n f o r m a t i o n .  I f  r e f e r e n c e d  r e p o r t s  are not r e a d i l y  
a v a i l a b l e ,  c o p i e + . , o . f  t h e  a p p r o p r i a t e  d a t a  s h o u l d  b e  
s u b m i t t e d  lS.eacti.o,n 12,595 (a),) . 

... ' ' .' 

b.' SITE-SPECIFIC D R T ~ :  , ' : I n c l u d e  ,t.he f o l l o w i n g :  

( 1 ) S e l l  l o g s  a n d  c o r n p i i t i o n  r e p o r t s  f rom p i l o t  
a ;  h o l e s ,  wells ,  o r .  q y  ~ p r i o ~ . : p i e ' z : b m e t e r  

c o n s t r u c t i o n  (see  Appendix  3: G e o l o g i c  Well  Log 
- D e s c r i p t i o n ) ,  .. , , . .  

, .  \ 

( 2 )  A l l  p r i o r  Ater l e v e l  kbasurernent  da ta  (see 
Appendix 5:  P i e z o m e t e r  D e s i g n  and P l a c e m e n t ) .  

, I 

131  All p r i o , r  a n a l y t i c a l  d a t a  f rom s u r f a c e  waters,  
g r o u n d  waters o r  ' v a d o s a . , z o n e  soil p o r e  l i q u i d s  
u n d e r  qr a d j a c e n t ,  t o  t h e ' ,  . l a n d f i l l  (see 
Appendix 5: P h y s i c a l  A n a l y s i s  o f  S o i l  S a m p l e s ) .  
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C. PROPOSED MONITORING/SAMPLING STATIONS 

1. SURFACE WATER SAMPLING: Proposed locations and 
sampling methodology together vith supporting rationale 
for each. 

- 2. VADOSE ZONE SAMPLING: Proposed locations and vadose zone 
sampling methodolcscy together with supporting rationale 
for zach (see Appendix 6: Vadose Zone 3onitorinq) 
(Section 2 5 5 9 ) .  

3 .  GROUND WATER SAMPLING: Proposed locations and ground 
. vater  monitoring well design, along uith supporting 

rationale for each (see Appendis 7 : Monitoring \cell 
Design and Placement) [Section 2555(c),(d),(e),(f),(g) & 
Section 2596(a)l. 

D. PROPOSED SAMPLING PROCEDURES - 
Full details should be pro\-ided on all proposed surface, 
T-adose, and ground uater sampling methods (see Appendis 2: 
Sampling Proceduresl (Section 2855). 

.An important consideration in implementing the SWAT program 
is the assumption that solid x a s t e  disposal sites xi11 
c a n t z i r ~  some x a s t e s  that were not espected to be p r e s e n t .  f t  
is easy to picture circumstances where site users h a ~ e  
brought in hazardous wastes, kno~ingly or unknocingly, for 
disposal at a site intended for common domestic waste only. 
Therefore, the chemical analytical methods used must be aimed 
n o t  at the determination of v h a t  is known to be present, but 
rather, vhat m i ~ h t  be P r e s e n t  ( s e e  Appendix 2 ,  Section G: 
Flethods of Analyses 1 .  

F. PROPOSED QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)  PROCEDURES 

One of the responsibilities of the operator is to ensure 
the reliability and validity of f i e l d  and analytical 
lab<pratory data g a t h e r e d  as part o f ' t h e  overall ground 
water monitoring program. 

T h e  operator's sampling and analysis plan must expl ic i t1 .v  
describe the QA/QC program that x i 1 1  be used in the field 
and laboratory. (see Appendlx 2, Section H: Quality 
Assurance/Quality Control). 
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: IV. SWAT REPORT 
I '  

' . :  

A ~ S  ~ g - i ~ '  r e p o r t s  w i l l  be t h d r 6 u g h l y  ' reviewed t o  d e t e r m i n e  
whe the r  t h e y  f u l l y ' c o m p l y  w i t h  t h e  law and p r o v i d e  a d e q u a t e  
u a t a  t o  s u p p o r t  $he, . ~ e q u i ; r e d  f i n d a n g s .  :,;Mstte.r..s of  s'pecial 
i m p 6 r t a n c e  ' i n c i u d e :  . . 

. . 

A ,  'DOES THE REPORT CONTAIN AN EXECUTIVE SUMMARY OF THE KEY 
FINDINGS AND CONCLUSIONS? The SWAT r e p o r t ' s  e x e c u t i v e  
s u m n a r ~  s h o y l d ~ c o n t a i n  t h e  f o l l o w i n g :  

. . 
8. ' j  : 

i .  For . e.ach t $ p e  o f  ' sampl ing  ( moni to r ing  method 
( s u r f a c e ' ;  .vi?d.ose . zone, . and ground w a t e r  ).: 

I .  

Sumber 'o f  m o n i t o r i n g  p o i n t s .  
. . ., . 

Number of  sampl ing  e v e n t s  . - p e r  m o n i t o r i n g  p o i n t .  
. I. 

0 ' Evidence  of w:aste leakages ( h a z a r d o u s , ,  n o n ~  
h a z a r d o u s  , o r  n0.n.e ) . 

2 .  Is  t h e r e  e v i d e n c e  of  haza rdous  w a s t e ,  i n  t h e  w a s t e  , , 

d i s p o s a l  s i t e ?  
, 1 /  I 

B . 3s. TH& PERSON ' CERTIFYFNG , THE REPORT QUALXFSED? . . Water Code 
S u b s e c t i o n  1 3 2 7 3 ( b )  stajes.: , 

4 .  . ' ,  

, b 1 . .  a  r e g i s t e r , e d  g e o l o g i s t  . . . a  c e r t i f i e d  . . .- 
> I  engi 'neer , ing  g e o l o g i s t ,  ; , . o r  a  c ' i v i l  e n g i n e e r ,  

, . .who h a s  a t  least f i v e .  y . e a r s 9  e x p e r i e n c e ,  . in  
, g r o u n d w a t e r  hydro logy  ,., s h e l l  c e r t i f y  t h a t '  t h e  
repol i t  c o n t a i n s  ., , a l l .  of t h e  f o l l o w i n g  

@I 
, . 

in ' fofmat  i o n  . . . . . .. .i . . , 

The report musk. c o n t a i n  elear.  e ~ i : d e n c e .  t h a t  t,he p e r s o n  . . '  

'dkrti ' fyi .r i& the' r e p o r t "  f u l l y  mee t s  t h e  above r e q u i r e m e n t s .  
,The p e r s o n ' s  l icense. :nwmber and . e x p i r a t i o n  date should be 
'g ' iven  t o g e t h e r  w i t h  ,a . thorough  . descriptf on of t h e i r :  
q u a , l i f y i n g  e x p e r . i e n c e . .  

. . ii ,. , 
., 

C. IS 'ALL THE REQUIRED INFORMATION PROVIDED? Water code . .  
S u b s e c t i o n  13273(b) c o n t i n u e s  , w i t h  . a d e s c r i p t i o n .  o f  
r e q u i r e d  data.: . .  . . . 

? .  . ' 

.,.. 19 ( ,I ) Afi ..- a-r, n a l y s i s  o f  t h e  surface a n d .  g r o u n d w a t e r . ,  on ,  
u n d e r ,  and  w i t h i n  one m i l e  of the s o l i d  w a s t e ' d i s p o s a l  
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site to provide a reliable indication whether there is 
any leakage of hazardous waste." 

" ( 2 I .A chemical characterizztion cf the soil--2re 
liquid ic those areas ~ h i c h  are likeiy to be affect2d 
if the solid waste disposal s i t e  is leaking, as 
compared to geologically similar areas' near the solid 
waste disposal site which have not been affected by 
leakage or waste discharge," 

. , 
Emphasis should be placed on the following considerations: 

1. ARE YOU CONVINCED THAT THE MONITORING STATIONS PROVIDE 
RELIABLE DATA ON THE CHEMICAL CHARACTER OF THE WATER? 

Do all monitoring stations comply Cith subchapter 1 5 ,  
Articles 5 and 9 3 0 e s  the sampling program provide 
representative samples of ground water, surface uater 
(if appropriate),' and unsaturated zone uater from all .. 

.significant.potential pollutant escape routes? Are --. 

the sampling.points capab1.e of intercepting pollutant 
movement th2t occurs for only a short: period each year. . . 
( i , e . ,  after a heax?>- rainfall or as a result of nearby . :, 

.. . 

seasonal k e a ~ - y  pumping ) ?  

DOES THE REPORT PROVIDE ADEQUATE DATA FROM THE 
FOLLOWING L I S T  TO VALIDATE THE F I N A L  LOCATIOS AXD 4 S -  
BUILT DESIGN FOR EACH MONITORING P O I N T ?  

Site.improvements and locations of xaste. 

Site geology. 

Site hydrogeology. 

Site soils data. 
\ 

O t h e r  relevant information. 

Enough data should be provided so that the reviewer, 
given the same information, would select the same 
monitoring network locations and designs as those 
constructed. The report should include geologic 
cross-sections, ground water gradient data, and other 
supporting rationale for the location, depth, and 
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methods f o r  e a c h  s a m p l i n g  p o i n t .  T h i s ,  d i s c u s s i o n  a l s o  
s h o u l d  s u p p o r t  t h e  nufibers  o f  m o n i t o ~ i . n g  p o i n t s  
r e l a t i v e  t o  t h e  s i z e ,  s h a p e ,  a n d  l o c a t i o n  o f  each  
s i g n i f i c a n t  p o t q ~ , t l ~ - l  seoe]>e r o u t e :  

Much 6 f i  t f i ~ s  i n f ' o r m a t i o n  may h a v e " b e e n  ' i n c l h d e d  i n  t h e  
, ' propos*f:  libwever', i n i t i a l  asqeiisment of s i t 6  

bo ,nd i . t i ons  may pkoire t o  b e  s i g k i f i c ~ * n t l $  ' d i f f e r e n t  
t h a n  a c t u a l  s u b s u c f a c e  c o n d i  t a ~ r i s  d$seo;vkred  d u r i n g  
d r i l l i n g  a n d  e s p l o r a t j a r i .  I f  a c t u a l  c o n d i t i o n s  a r e  

'! . ,. s i i n i l a r  to , ,  t h o s e  i n i t i a l l y  d e s c r i b e d ,  a , , b r i e f  
d i s c u s s  i'ori " h e r e  ' w i t h  r e f e r e n c e ,  t o  t h e  p r o p o s a l  would 
b e  a p p r o p r i a t e .  , . .. 

3. DOES THE REPORT DESCRIBE ADEQUATE INSTALLATION QUALITY 
CONTROL AND QUALITY ASSURANCE MEASURES TO ENSURE THAT 
ALL MONITORING STATIONS WILL WORK PROPERLY? 

1mprdper1y  i n s t a l l e d  s t a t i o n s  c a n  ,be a v e h i c l e  f o r  
mo\*ement of  p o l l u t a n t s  i n t o  h e r e t o f o r e  c l e a n  a q u i ' f e r s .  'In additibfi , . .-  i f  t h e y  p r o d u c e  non- re , ,p r ' esen t ' a t i i -e  

s a m p l e s  ( i . e . ,  d i l u t e d  o r  d e - g a s s e d )  t h e y  c a n  l e a d  t o  
ei-roneo:ls d a t a  a n d  a  f a l s e  s e n s e  'o'f s e c u r i  tj- .' An 
i r i c o r . r e c t l $ +  i n s t . a l 3  ad  , l y s i m e t e , r ,  t h i t .  "&annot  o b t a i n  a  
w z t e r  s a n i l ~ l ~  g i v e s  f ~ l s e  d a t a  ,on thie p r e s e n c e  o f .  w a t e r  
i n  t h e  f o r m a t i o n  and  p f e v e n t s  one f rom o b t a i n i n g  d a t a  
sn i t s .  q t l a l . i . t y .  ' : T I 1  SXAT report s h o u l d .  c o n t a i n  a s -  
b u i l t  d h t s i 1 . s '  and  r i i t i o h a l e  f o r  l o c a - L i o n s  a n d  
c o n s t r u c t ' i b $  des ig r i s .  ' f o r  a l l  s a m p l i n g  (rndn'i't o r i n g  ) 
s t a t i o n s .  . . 

. 8 .  !:, . : . :  . . 

4. WERE THE SAMPLING METHODS APPROPRIATE TO OBTAIN 
RELIABLE AND REPRESENTATIVE DATA? 

T h e  s a m p l i n g  p r o c e d u r e s  s h o u l d  h a v e  b e e n  c a p a b l e  o f  
o b t a i n i n g  f r e s h ,  r e p r e s e n t a t i v e  s a m p l e s  o f  t h e  w a t e r  
w i t h  no  s i g n i f i c a n t  l o s s '  o f  v o l a t i l e  o r g a n i c  c h e m i c a l s  
o r  undue d i l u t i o n  o f  t h e  s a m p l e s .  

, . 
5. WERE APPROPRIATE CHEMICAL ANALYTICAL AND QUALITY 

CONTROL METHODS USED? 
, . .  

The analytical rnethods u s e d  s h o u l d  h8i.e' been c a p a b l e  
o f  p r o t r i . d i n d  d a t a  on a n y  s i g n i f i c a n t  quan t i : t , i l e s  o f  
h a z a r d o u s  s u b % t h n c e s . t h a t  c o u l d  be l e a k i n g  fkom tile 
d i s p o s a l  -'site.: . Have' s t a h d a r d  q u a l i  t';v c'bntr6.i  
p r o c e d u r e s  ( b l a n k s ,  s p i k e s ,  e t c ,  1 b e e n  e m p l o y e d ? .  
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Did the analytic21 laboratory have the appropriate 
certifications? 

6 .  YAVF 'EIYl)lrCu C.4MPLrS EF=N TAKEN TO PROY'iDE INDICATIOS 
Oi' AN\- SLASQSAL VA2IATIONS OF .WATER QUALITY? 

This is especially important where pollutant movement 
is related to periods of hea.iry rainfall. Unless 
exceptional circumstances are demonstrated, quarterly 
samples should be required. 

D, DOES THE REPORT CONTAIN A REASONABLE INTERPRETATION OF THE 
BASIC DATA INDICATING WHETHER HAZARDOUS WASTE IS LEAKING 
FROM THE SOLID WASTE DISPOSAL SITE? 

There should be a full description of t ! ~ e  cheniczl 
quality of surface, vadose zone, and ground water 
under and adjacent to the waste disposal site. 

\ 

The report must contain all relevant analytical 
data, not just a summzry of results. 

Chemical d a t a  should be acc0mpanied.b~ a 
description of the analytical methods used and a. 
d.iscussiol~i i;f a l l  quality control m e z s u r e = ,  . _ . ,.. ... .. .. , . 

including chain-of-custody documents, spikes, 
blanks, etc . 
,Are the S W . ~ T  report conclusions'consistent ~ i t h  t h e  
findings and conclusions of the Air-SWX'I' report? 

1 . .DETERMINATION OF. LEAKAGE 
. . 

As discussed above, chemical analytical work must be 
aimed at a determination of what constituents might be 
present. If a chemical constituent is found that is 
not naturally occurring in water ( e . g . ,  vinyl 
chloride) and is absent from upgradient waters, these 
facts alone indicate the heavy probability of site 
leakage. In some cases, a positive determination of 
whether leakage has occurred may require a statistical 
analysis of date from upgradient and downgradient 
well=. 
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.!'. : : 

2 ,  F I N D I N G  OF HAZARDOUS, WASTE LEAKAGE , : , ,  , 1 . . - ,. 

Water Code Subsection 13273 (e 1 requires the Regional 
. Board to make 'a: E.fndi.ng whether, any ,hazardous waste 
has migrat,ed..into the water, The question of whether 
a water sample from one of the site's monitoring 

, ,,.. (sampling) ;po.in,%s is .hazardous can .be ansve~ed by 
..referring to the California Code of Regulations, 

, Title 22, Ar.tic1.e. 11, Seot+,,qns 6B693+,et; . . :seq., . . 

More frequently, however, sample analyses will 
, indicate the pre.sence of hazardous c~ns~tituents list,ed 

in Title 22, Article 9, Section 66680 rather than 
hazardous waste,, ,per- s e ,  Most of the~constituents 
will be at concentrations below the soluble Threshold 
Limit Concentration ( S T L C )  or equivalent$ levels, When 
thls occurs, all the circumstances of the determin- 

, ation must.be examined. Certainly, any finding of a 
hazardous w a s t e  constituent at levels above background 
conscentratio,ns is a cause of concern. 

In some cases, hazardous waste will b& the source of 
th,e poll,ut,ants found at the monitoring point, 

, P,rieiferring to, err on the safe side, assume that 
, significant dilution a~d/or attenuation OF the 
hazardous waste constituent has occurred.. 

In those cases  here it is questionable that the 
pollutant source.kh,hazardous t.;asate in the disposal 
sitei continued monitoring is critical. It must be 
determined whether the given chemical concentrations 
are indicative of a hazardous, waste source whichtwill 
continue to degrade the water, or are temporal or 
n a t u r a 4 . 1 ~  occurLring constituents which do not indicate 
a problem.,> 

. . .  
E. REJECTION OF INADEQUATE REPORTS 

. . 
Water Code Section.13273 states:, 

; d  h he regional board ,shall examine. the report 
submitted pursuant to subdivision (b) and determine 
whether the number, location, and design of the wells 
and the soiling (sic) testing could detkct any 
leachate buildup, leachate migration, or hazardous 
waste migration. If the regional board determines 
that the monitoring program could detect the leachate 
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and hazardous waste, the regional board shall take the 
action specified in subdivision (e). If the regional 
board determines that the monitoring program was 
inadequate, the regional board shall require the solid 
waste disposal site to correct the mon.itoring program 
and resubmit the solid waste assessment test based on 
the results from the corrected program." 

The SK-4T report must meet all the criteria set forth in 
Section 13273. A SWAT report should be returned for 
modifications if: 

The report fails to fulfill any of the law's 
, requirements. . . 

It lacks the required professional certificatiqn, 
as per Subsection 13273(b). 

. e  It is not complete in its sampling of ground water, 
surface uater (if applicable), and unsaturated zone 
uater, as required by Subsections 13273(b)(l) and . 
( 2 ) ;  both xith regard to space (consider three- 
dimensions! ) and time. 

It does not pro\*ide adequate rztionale for the 
location and design of each monitoring station to ' 

allow the Regional board to make the determination 
specified in Subsectior~ 1 3 2 7 3  (dl. 

It does not prolVide convincing evidence that 
supports its conclusions regarding hazardous waste 
leakage and does not allow the Regional Board to 
make the determination specified in 
Subsection 13273(e). . 
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APPENDIX 1: APPLICABLE LAWS 
A ,  GOVERNMENT CODE 

I 

TITLE 7.3. Solid Waste Management, Resource Recovery, and 
Recgcling . , 

CHAPTER 3 ,  Enforcement Program - 
ARTICLE 4 ,  ~dministrative:~nforcement and Remedies 

, L . Available .to. an Enforcement Agency I #  I 

. I ,  J , ,  . 
Section . . 
66796.53. Enforcement order or action; exp'lanatok$'and 

justifying statement,to other,agencies; time; 
inspection of' site; receipt codplaint by 
wrong 'agency; action by' 'agency 6r' written 

: explanation, rewired :.. $,:, .. ;. , ,  . . , .. 
. . 

( a  1 A t  least 1 0  days .  before issuink kn3e;forc&rnent order 
which is not for an emergency, within 5 days after issuing an 
enforcement order for an emergency, and within 15 days after 
d i s c o ~ . e r i n g  a- violation of  a state law, regulation, or permit, 
or a local ordiqance, rule, regulqtion, license, or permit, 
for a solid waste disposal site which. is likely to result in 
an enforcement action, the follo~ing agencies shall provide a 
written statement providing an explanation of, a l ~ d  

, j \ i s t i  fication: f o r ,  the. eriforcenient, order .  or a descrlptic,:l o f  
the, v i q l a t i o n  in. the following manner: 

( 1  1 Ti l e  enforcement agency shall pro~-ide the staten!ent to 
the 10,ca;l California repi,o~al, waster quality control board, the 
1oca:l air pollution control district or air quality management 
district, and the State Department of Health Services. 

12 1 A califbrnia regional water quality control board 
shall provide the statement to 'the enforcement agency, the 
local air pollution control d i s t r i c t  or air quality management 
district, and the State Department of Health Services. 

( 3 )  An air, pollution control district or an air quality 
management district shall provide the statement to the 
enforcement agency, the California regional water quality 
control board, and th .e  State Department of Health Services .  
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( 4 )  The State Department of Health Services shall provide 
the statement to the enforcement agency, the local California 
regional water quality control board, and the local air 
pollution control district or air quality management district. 

( b )  Within 10 days tifter receiving a notice of the 
issuance of, or the proposal to issue, an enforcement order, 
pursuant to subdi\-ision (a), the local California regional 
water quality control board, the enforcement agencg, the local 
air pollution control district or the air quality management 
district, and the State Department of Health Services shall 
inspect the solid uaste disposal site to determine whether any 
state la\(, regulation, or permit, which that board or agency 
is authorized to enforce, is being violated. 

( c )  If a n y  board or agencj- specified in subdis-isiijr: 
(a) receives a  complaint concerning a soli'd ~ a s t e  disposai 
site and the board-or agency determines that it is not 
authorized to take action concerning the complaint, the board 
or agency shall refer the complaint within 10 da3-s of-receipt 
to anoth9.r. state. agency which it determines is authorized to' 
take action. 

( d l  If an:- agency or board specified in subdivision 
(2.) receives a compisint concerning a solid ~ a s t e  disposai 
site which the agency or board does not refer to another state . 
agency pursuznt to subdivision (c), or If such an agency or 
board receives a complaint referred to it by another agency or 
board pursuant to subdivision (cl, the agency or board shall 
either take enforcement action concerning that facility or 
provide the person who filed the complaint with a written 
statement within 10 days explaining why an enforcement action 
would not b e  appropriate. 

HISTORY: 

+Added Stats. 1984, ch. 1532, Section 1. 
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1( 
- ,  

S e c t . i  on I . I  A 

66796.54 .  Repor ' t  t o  t h e  l e g i s l a t u r e ;  extent of h&z*rdous '  ' ' . 

w a s t , e $ ;  . . p , ~ t , e n b i a l  e f f e c t s  o n  w a t e r  q u a l i t y , ;  
, . a c ~ u r a c y  .,of t e s t s  , . , , , 

8 

, . . . I ,  .' . . . . :::y 
(a 1 On o r  b e k h r e  ~ a n u i r y  1, 1 9 8 9 ;  J a n u a r y  1 ,  '1990,  dhtl 

January-  1 ,  1991 ,"  t h e  S t a t e  Water  Resou , r ce s .  F o n t r o , ~ ' ~ o a r d  sha.11 
s u b m i t  . a  r e p o r t  . t o  t h e  ~ e g i s l a t u r e  r u m m a ~ i z i n g  t h &  k s t h n t ,  o f  

' 

h a q a r d g u s  w a s t e  i n  s o l i d  w a s $ e : . d i s p o s a l  s i t e s ' a n d  t h e .  ! :. ' 

p o t e n t i a l .  e f f e c t s  t h e s e  h a z a r d o u s ' . : w a s t e s  may have"upon thle ' , . 
. . ?  

q u a l i t y  of w a t e r s  o f  t h e  s t a t e ,  and . recom.mending  . . ,  a c t i o n s .  
needed  t o  p r o t e c t  t h e  c 1 u a l i t y " o f  w a t e r ,  ~ a c h  r e p o r t  s h s l ' l  
summarize  t h e  d a t a  f rom t h o s e  s o l i d  w a s . t e  w a t e r  q u a l i t y  

b '  2 .,I 

asses .s ,ment  t e s t  , r e p o r t s  which  h a v e  b e e n  submitted d u r i n g  f h e  
p r e c e d i n g  year t o  C a l i f o r ~ l i a  r e g i o n a l ,  wa ' t e r i  q u a l i t y :  a .  c : o n t r o i .  
b o a r d s  . p u r s u a n t  t o  . S e c t i o n  1 3 . 2 7 3  o f  t h e .  Kater Code ,  ' a n d ' , s ' $ a l l  
e\-a1u.at.e t h e  acGurac .y  o f  t h e  s o l i d  waste w a t e r  q u a l i t t ,  ,, -' , 

a s s e s s m e n t  t e s t s  c o n d u c t e d ,  . a .  . J 

i,: . 

( b  1 On o r  b e f o r e  J u l y  1 ,  1988 ,  a n d  J u l y  1  , 1 9 8 9 ,  t h e  st&''t& 
A i r  R e s o u r c e s  Boa rd  s h . a l l . s u b m i t  a r e p o r t , t o  the L e g i s l a t u r e  
summar i z ing .  t h e  e s t e n t  o f  h a z a r d o u s  w a s t e  in s o l i d  was t e  . , 

dispos.a.1 s i . t e . s . ,  a n d  t h e  p o t e n . t i a 1  e'f f e c t s  t h e s e  h a z a r d o u s  : , ' '  , 

~ a s t e s  may ha\:$ up011 t n e  a m b i e n t  a i r q u a l i $ $  o f  t h e  s t a t ' p ,  . a:nd . 
2 5 recommending a c t i o n s  n e e d e d  t o  p r o . t e c t  t h e  q u a l i t y  o f  ' a i 2 .  

T h e  rcports s u b m i t t e d  011 J u l y  1 ,  1 9 8 6 ,  ' and  J u l y  f , ' . 1 9 ~ 9 ,  s.&&xl 
summar ize  t h e m d a t a '  f rom t h e  s o l i d  w a s t e  a i , r  , qua l . j . t ~{  a=segsm,ent  
t e s t  r e p o r t s *  submi,t t .e .d t o  a j r  m a i n t e n a n c e ,  d i s t r i c t s '  "' 9 *A,'  
and a i r  pollution.controi'districts.on o r , b e ; f o r e  Ju)Y 1, I 7 

a and J a n u a r y  1 ,  1 9 8 8 ,  r e s p e c t i v e l y ,  p u r s u a n t  . , t o  S e c t i o n  4180.5 .:$ 
of  t h e  H e a l t h  a n d  Safety Code, a n d  s h a l l  e v a l u a t e  t h e  accuFac$ 
of  t h e  s o l i d  x a s t e  a s s e s s m e n t  t e s t s  c o n d u c t e d .  ? , .  

HISTORY: 

+Added S t a t s .  1 9 8 6 ,  c h .  1055 ,  S e c t i o n  3 ,  e f f e c t i v e  
S e p t e m b e r  2 4 ,  1 9 8 6 ,  o p e r a t i v e  J a n u a r y  1, 1 9 8 7 .  

+Former S e c t i o n :  Former S e c t i o n  66796 .54 ,  similar t o  t h e  
p r e s e n t  s e c t i o n  was added by Stats. 1 9 8 4 ,  ch. 1532,  
S e c t i o n  2, amended by Stats, 1 9 8 6 ,  ch. 9 7 1 ,  S e c t i o n  1 ,  
a n d  r e p e a l e d  by S t a t s .  1986 ,  c h ,  1055 ,  Section 1, 
e f f e c t i v e  September 2 4 ,  1986.  
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B. WATER CODE 

D I I v I S I O > !  7 .  Later Quality 
CHAPTER 4. Regional Water Quality Control 
ARTICLE 4 .  Waste Discharge Requirements 

Section 
13273. Solid waste disposal sites; ranking based on 

threat to water quality; submission of water 
quality assessment test reports by rank; waiver; 
evaluation; procedure upon discovery of inadequate 
monitoring or contamination of the water; revision 
of discharge requirements 

( a  TIie  state board 'shzll, on .or before January 1 ,  1 9 8 6 ,  
rank all solid L-aste disposal sites, as defined in 
Section G C ' 7 1 4 . 1  of the tiuvernment. Code, based upon tll's threat 
which. they may pose to 'c;ater qualitr. On or before 
July 1 ,  1987, the ' operators of the first 150 solid uaste, 
dispostil s2tes ranked on the list shall submit a solid r;ast.e 
rczter quaiity a.sse.ssment test. to the. appropriate Regional 
Board; .for .its examination pursuant to subdivisior~ ( d l . .  On or 
b.ef'ore J u l y  1 cf eabh  succeedirig year, the operztors of the 
nesz 13.0 soiid r;as.te d.i.sposa1 sites ranked on the list sha1.l .i... . 

s1~bmi.r e s ' o l i d  \ c a s t e  1.-atcr q i ? s ? i t y  assessment test to the .. ., 
srppropriate regional board f o r  its. examination pursuant to.:-:%:.-... . . . . , . . . . . ... . . 

subdi\-isior~ Id 1 .. . . 

('b) Before a solid waste water quality assessmenttest 
report m a y  be submitted to the regional board, a registered 
geologist, registered pursuant to Section 7850 of the Business 
and Professions Code, a certified engineering geologist, 
certified pursuant to Section 7842 of the Business and 
Professions Code, or a civil engineer registered pursuant to 
Section 6762 of the Business and Professions Code, who has at 
least five years' experience in groundwater hydrology, shall 
certify that the report contains all of the following 
information and any other information which the state board 
map, by regulation, require: 

. (1-l An analysis of the surface and groundwater on, under, 
and within one mile of the solid waste disposal site to 
provide a reliable indication whether there is any leakage of 
hazardous waste. 

( 2 1  A chemical characterization of the soil-pore liquid in 
those areas ~chich are likely to be affected if the solid waste 
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d i s p o s a l  s i t e  i s  l e a k i n g ,  as compared  t o  g e o l o g i c a l l y  s lmilar  
a r e a s  n e a r  t h e  s o l i d  w a s t e  d i s p o s a 1 , s i t e  w h i c h  h a v e  n o t  b e e n  
a f f e c t e d  by l e a k a g e  o r  w a s t e  d i s c h ' a r & e ,  

( c )  I f  t h e  r e g i o n a l  b o a r d  d e t e r m i n e s  t h a t  t h e  i n f o r m a t i o n  
s p e c i f i , e d  , i n  p a r a g r a p h  ( 1 ) o r  ( 2 , )  i s  , n o t  ne ,eded b e c a u s e  o t h e r  
i n f o r i n a t i o n  d e m o n ' s t r a t e s  t h a t  hazak.'dOus w a s t e s  a re  m i g r a t i n g  
i n t o  :the,. wa te , r ,  t h e  r e g i o r i a l  b o a r d  may n a i v e  t h e  r e q u i r e m e n t  
td s'ubinit ' hh"is i i i f ~ r r n a t i o n " s p e c i f i e d '  i n  p a r a g r g p h s  ( 1 )  a n d  ( 2 1 
o f  s u b q i ? i s i . o $  (!.I-. The r C e g i o n a l  b o a r d  s h a l l ,  a l s o  n o t i f y  t h e  
s t a t e "  Depar tmdnt '  d f  H e a l t h  ~ e r v i b e s ,  ' and  s h a l l '  t a k e  app ro -  
p r i a t e  r e m e d i a l  a c t i o n  p u r s u a n t  to C h a p t e r  5 (commencing w i t h  
S e c t i , o n  1 3 3 0 0 ) .  .: 

( d l  The r e g i o n a l  b o a r d  s h a l l  examin'e t h e  r e p o r t  s u b m i t t e d  
purcusr , t  t c  s u S d i \ ~ i s i o r ,  ( b )  and  d e t e r m i n e  'cihethB1. t h e  number,  
l o c a t i o n ,  a n d  d e s i g n  o f  th ' e  w e i l s  a n d  t h e  s b i l i r i g  t e s t i n g '  
could.' d e t e c t  a n y  l e a c h a t e  b u i l d u p ,  l e a c h a t e  m i g r a t i o n ,  o r  
h .azardous  yas t le  m i g r a t i o n .  . I f  t h e  r e g i o n a l  b o a r d  , d e t e t . m i n s s  
t h a t .  t h e  a o n i . . t o r i n g  program c o u l d  d e t e c t  t h e  l e a c h a t e  and 
haza'r.cious , y a s : t e ,  t h e  r e g i o n a l  b o a r d  s h a l l  t a k e  t h e  a c t i o n  

! 

s p e c ' i f l e d  i n  ' s u b d i v i s i o r l  ( e ) .  I f  t h e  r e g i o n a l  b o a r d  
d e t e r m . i n e 5 .  t h r - t  t h e  m o f i i t o r i n g  program was i n a d e q u a t e ,  t h e  - , , "  

r e g i o ' n a l  hoa.r.d s h 5 J 1  r e q u i r e  t h e  s o l i d  x a s t e  d i s p o s a l  site t d  
corr-e'ct. ' t'he mbni t o r i ' n g  pi-ugram a n d  r e s u b m i t  t h k  s o l i c !  v a s t e  . . 

a s s e s s m e n t  t e s t  b a s e d  upon t h e  r e s u l t s  f rom t h e  c o r r e c t e d  
r n c ~ f i i  t o r i  ns 121-,~.gra,m. 

( a 1 T h e  ' r e g i o n a l  b o a r d  s h a l l .  examine  t h e  approv+$.  splid';" . .. , 
w a s t e  a s s e s s m e n t  t e s t . r e p o r t  a n d  d e t e r m i n e  w h e t h e r  a n y  . ' 

I 

h a z a r d o u s  w a s t e  m i g r a t e d  i n t o  t h e  w a t e r .  I f  the r e g i , o n a l  ".' 

board.  . d e t e r m i n e s  t h a t  h a z a r d o u s  waste ' h a s  m i g r a t e d  1 ,nto  t h e  ! I . "  
w i t e , r ,  i t  s h a l l .  n o t i f y ,  t h e  S t a t e  Depa2tment  o f  i - l e a l t h  s e r v i c e s  
and  t h , e  C a l i f o r n i a  Waste ~ a n a g e m e n t  ' ~ o a r d  a n d  s h a l l  t a k e  I 

a p p r o p r i q t e  r e m e d i a l  a c t i o n  p ' u r s u a n t  t o  C h a p t e r  5 . ( c o m m e n q i n g  
w i t h  ~ e . c t i o n  1 3 3 0 0 ) .  . . 

( f )  When a r e g i o n a l  b o a r d  r e v i s e s  t h e  w a s t e  d i s c h a r g e  
r e q u i r e m e n t s  f o r  a  s o l i d  w a s t e  d i s p o s a l  s i t e ;  t h e  r e g i o n a l  
b o a r d  s 'ha l l ,  c o ~ s i d e r  t h e  i n f o r m a t i o n  p r o v i d e d  i n  the s o l i d  . 
w a s t e  a s s e s s m e n t  t e s t  r e p o r t  and a n y  o t h e r  r e l e v a n t  
s i t e - s p e c i f i ' c  e n g i n e e r i n g  d a t a  p r o v i d e d  b y  t h e  site o p e r a t o r  
f o r  t h a t  s o l i d  waste  d i s p o s a l  s i t e  as  p a r t  of a r e p o r t  o f  
waste d i s c h a r g e .  
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HISTORT: 

+Added S t a t s .  1 9 8 4 ,  ch .  1 5 3 2 ,  Section 6 ;  Amended S t a t s .  
1 9 8 6 ,  c h .  9 7 1 ,  . S e c t i o n  3 .  
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Section 
13273.1, Solid waste assessment questionnaires 

(a) Except as provided in subdivision ( b ) ,  an operator o f  
a solid waste disposal site may submit a solid waste 
assessment questionnaire to the appropriate regional board at 
.least 2 4  months p ~ i c r  to the. site's solid waste linter qualit.?' 
assessment test due date as established pursuant to Section 
13273. The regional board shall require the operator to 
submit any additional information, as needed, or require 
onsite verificatio1.1 of the solid waste assessment 
clues t j r.~tl::ai I * F *  da t-4 i r ~  crde~' t c : ~  reride?. a dec i  sio~i p\ l? .Li ia ! . t  t~ 
su'rdii-isior? ( c ) .  

(I)) All:: 5 c . l l d  \ ;aste dlsposai si t u  1;hic.h is l a r g e , .  t11ilt. 
,iU,UUC) cubic yzrds 01- is knor<n or suspected to c ' o n t . a i n  
h a z a l ~ l i o u s  substa~ices, other t11a11 l~ousel~old hazardous r;ast e s  , 
s.l.31 3 i ;c  ]?l.c!l.,ii.:i t ed f'sc:;; subc:i ttil:~ a solid ' c c i r s t ~  assecsmel.,; 
c!llac t ionnn! re unrlt.19 t i ~ i  s. sect l CJII. 

! c 'rile reciontil board shall comp1et.e a t.horoug:-! a n . : i y s i  5. 

u f  eecIi solid wssre assessment questior~neire submlzte:! 
1 . t:-r f !.ti 5 ~ e c i  ?I?- R ~ c ~ L L c '  1 8  m~litlls p r i o r  ;.L ti.-.. 
scjlic% t c a s t t . :  essessn~cnt test due date, Based upon t!~i:- 
analysis , ti.1~ regional board shall determine rzhether o r  nnt . . . . : 1 . 1  $ ?:: i;,;: I- : S ~ . ! ~ , ~ ~ : ~ C ~ ~  l:k~&l.i::~~i$. $,fib~LaI.,i:e5 ~ b - i : . ! j  1.:: - .  i f i . l ; i : -  ' 

tlie beneficial uses of tcater. If the regional board 
detel-mines that the site h a s  not so discharged hazardous 
substances, the regional board shall notify the operator thet 
the operator is not required to prepare a solid waste ~ a t e r  
quality assessment test pursuant to Section 13273. 

( d l  If the regional board does not make the determination 
specified in subdivision ( c ) ,  the, operator shall submit all, 
or a portion of, a solid waste water quality assessment test. 
The regional board shall notify the 'operator of this 
determination and indicate if all, or what portion of, a solid 
waste w a t e r  quality assessment test shall be required. The 
operator shall submit the solid waste water quality assessment 
test, or a portion thereof, by the date established pursuant 
to Section 13273, 
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(el The state board shall develop a solid liaste assessment 
questionnaire and guidelines for submittal no later than three 
months after the effective date of this statute adding this 
section. The questionnaire shall contain, but not be limited 
to, a characterization of the wastes, size of the site, age of 
the site, and other appropriate factors. 

( f )  Those operators of solid waste disposal sites listed 
by the state board pursuant to Section 13273 in Rank 3 and 
seeking an esemption under this section shall submit their 
solid xaste assessment questionnaire no later than July 1 ,  
1988. If the regional board does not make the determination 
specified in subdivision (c), the regional board shall . 
require the operator to submit all, or a portion of, a solld 
waste ~iater quality assessment test by July 1, i990. 

HISTORY: 

+Added Stats. 1987, ch. 932, Section 2, effectil-e 
September 22, 1 9 8 7 .  

Section 
13273.2. Reevaluation of solid waste disposal site status; 

requirement to submit or revise solid waste water 
quality assessment test 

hott;lthstanding subdivision ( b )  of Section 13273.1, a 
regional board may reevaluate the status of any solid waste 
disposal site ranked pursuant to Section 13273, including 
those sites esempted;pursuant to Section 13273.1, and may 
require the operator to submit or revise a solid xaste water 
quality assessment test after July 1 ,  1989. The regional 
board shall give written notification to the operator that a 
solid waste assessment test is required and the due date. 
This section shall not require submittal of a solid waste 
water quality assessment test by a date earlier than 
established in accordance with Section 13273. 

HISTORY: 

+Added Stats. 1987, ch. 932, Section 3, effective 
September 22, 1987. 
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S e c t i o n  , ,  

1 3 2 7 3 . 3 .  O p e p a t o r ,  d e f i n e d  : 

As used i n  S e c t i o n s .  1 3 2 7 3 ,  1 3 2 7 3 . 1 ,  a n d  ; 1 3 2 7 3 ,  Z.,. " o p e r a t o r ' '  
means  a  p e r s o n  who o p e r a t e s  o r  m a n a g e s ,  o r  w h o  h a s  o p e r a t e d  o r  
m a n a g e d , :  t h e  s0.1i.d was te ;  d i s p o s a l  s i t e .  . If the o p e r a t o r .  o f  
t h e  . s o l i d  waste' di ' s 'posa?l  s i t e  no l o n g e r  .eyists ,.. o r  i s  u n a b l e ,  
as  d e t e r m i n e d  b y  th:& a :e .g ional  b o a p d ,  t o  c o m p l y  w i t h - : t h e  
r e q u i r e i n e n t s  o f  S e a t i 0 . n .  1 3 2 7 3 ,  1 3 2 7 3 ;  1, o r ,  1 3 2 7 3 . 2 ,  " o p e r a t o r "  
means .:an.S p e r s o n . .  h h o  owns . o r  who h a s  onpeil 'be: s . o , l i d  K a s t e  
d i s p o s h l  s i t e ,  I i , ,  , . . - l l . , , ,  , .  , 

' ,.. . . . i '  
a I 

HISTORY: , . ,  . i ' , ,  . 

+.Added S t a t s .  198T., c h .  9 3 2 ,  S e c t i o n  4 ,  e f f e c t i v e  
S e p t e m b e r  2 2 ,  1 9 8 7 .  
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C. HEALTH AND SAFETY CODE 

DIVISION 26. Air Resources 
PART 4. Nonvehicular Air Pollution Control 
CHAPTER 3. Emission   imitations 
ARTICLE 2. Nonagricultural Burning 

Section 
41805.5. Solid waste air quality assessment test report; 

contents; questionnaires; exemptions 

(a) Except as provided in subdivisions (b) and (cl, the 
operator o,f a solid waste disposal site shall submit to the 
district on or before J u l y  1 ,  1987, a solid waste air quality 
assessment test report that contains all of the following: 

( 1 )  Test results to determine if there is any underground 
landfill gas migration beyond the solid waste disposal site's 
perimeter. 

2 )  Analyses for specified air contaminants in the ambient 
air adjacent to the solid waste disposal site to determine the 
effect of the site on air-quality, 

(3 )  Chemical characterization test results to determine 
the composition of gas streams immed.iately above the solid 
waste disposal site, or irnmediateiy above the solid uaste 
disposal site and within the solid waste disposal site, as 
appropriate, as determined by the district. 

( 4 )  Any other information which the district board map 
require, by emergency regulation. 

The solid waste air quality assessment test report shall 
be prepared in accordance with the guidelines developed by the 
state board pursuant to subdivision (dl. 

(b) The operator of an inactive solid waste disposal site 
shall complete and submit the screening questionnaire, 
developed pursuant to subdivision ( e ) ,  to the district on or 
before November 1, 1986, unless the operator is required to 
submit a report containing the same information specified in 
subdivision (a) pursuant to a federal, state, or district 
order, or unless exempted pursuant to subdivision (c). The 
district shall evaluate the submitted screening questionnaires 
in accordance with the guidelines developed pursuant to 
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subdivision (el and shall determine whether the operator of 
the site be required to'submit all, or a portion of, the. 
information required to be reported in a solid waste air 
quality assessment test report. The district shall noticy the 
operator in writing on or before January 1, 1987, of the 
information identified in subdivision (a) to be submitted for 
t h e , s i t e .  After receiving this notification, the operator of 
the inactive solid waste disposal site shall submit a somlid 
waste air quality assessm'ent test keport.cont'aining the 
requi~ed information on or before January 1, 1988, to the 

I .  

district. ? . ,  J I 

, :  9 

( c )  A district may exempt f'rom' subdivisions ( a )  and ( b )  a 
solid waste disposal site or inactiveasolid waste disposal 
site nhich has accepted or now .contains only inert and 
r:ondecomposahle solids. To receive an 'ekemption, the operator 
of the site shall submit, on or before Ndvember 1, 1986, a 
copy of all permits, all waste discharge requirements 
pertinent to the site, and any other data necessary for the 
district to determine whether an exemption should be granted 
to the site. 

, . s ,  I , 

((3) 01.1 or befol -e  Feb.-uary 1 ,  1987, the state board. in 
coordinat'ion rcith the districts, shall develop and publ.ish 
test 'guideiines f o r  the solid waste hir qca l i t y  assessmerit A 

report specifying the air contaminants to ;be tested for and 
i d e n t l j  f ' y i n g  acceptable testing, anzlytical;' and r ' e p c r t i n s  
methods to be employed in completing the rkport.. 

(el On or before October 1 ,  1986, the state board, in 
coordination xith the districts, shall develop and publish a ,  
screening questionnaire for inactive solid waste disposal 
sites and guidelines for e~aluati~g the questionnaire by the 
districts pursuant to subdivision (b), The screening 
questionnaire and guidelines shall reqdire an inactive sol.idz,: 
waste disposal site to be evaluated based on the nature and 
age of materials in the site, the quantity of materials in the 
site, the size of the site, and other appropriate factors.,' . '  

The guidelines for evaluating the screening questionnaire ' 

s h a l l  require a district to weigh heavily the proximity o'f~ the 
site to residences, schools, and other sensitive areas, and'to 
pap particular attention to potential adverse impacts on 
facilities such as hospitals,and schools, and on residential 
areas, within one mile ofSth.e site's perimeter. 
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(f) A district may reevaluate the status of a solid ~ a s t e  
disposal site, including sites exempted pursuant to subdi- 

' vision (c), and require the operator to submit or revise a 
solid waste air quality assessment test report after 
January 1 ,  1 9 8 7 .  The district shall give written notification 
to the operator of the solid waste disposal site that a solid 
waste air quality assessment test report is to be submitted, 
or that the existing report is to be revised, and the date by 
which the report is to be submitted. 

( g )  A district shall evaluate any solid waste air quality 
assessment test reports submitted pursuant to subdivisions 
( € 1 ,  ( b ) ,  and ( f ) ,  and determine if the report's testing, 
analytical and reporting methods cornp1)- rcith the guidelines 
de\.eloped pursuant to subdi\.ision (dl. If the district 
determines that the solid Tcaste air quality assessment test 
report complies Tilth the gulaelines, it skiall evaluate the 
data. If the district determines, after evaluation of the 
report and cotlsultation riith the state department and the 
Califcrnia \i&ste Mznagement Eoard, that lex.els of one or more 
specified eir contaninants pose a health risk to human beings 
or a thre?+ to the en\-ironment, the district shall take 
appropriaLe remedial actlon. 

( ! I ;  If s distrizt deterrnir~es that n ~ o l i d  t;aste air 
quaiity assessment test report does not comply ~ i t h  the 
guidelines developed pursuant to subdivision ( d l ,  the district 
sha.Li ;::.ai*idi. t t : r  operztcr. of titc: site r;ith a ~iritten x o t i e e  
specif?-ing the inadequacies of the report and shall require 
the operator to correct the deficiencies and resubmlt the 
report by a date determined by the district. 

(i) For the purpose of this section, the folloxing 
definitions. apply: 

( 1 )  "Inactive solid waste disposal site" means a solid 
waste disposal site which has not received any solid waste for 
disposal after January 1, 1981 .  

(2) "Landfill gas" means any untreated, raw gas derived 
through a natural process from the decomposition of organic 
waste deposited in a solid waste disposal site or from the 
evolution of volatile species in the waste. 
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I * ,  

( 3 1 "Operator" means 'the person who operates or manages ,: 
or who has operated or managed, the solid waste disp~sal~site, 
If the operator of the solid waste disposal site, no 
exists, pr is unable, as determined by the district, to comp'ly 
with the requirements of this secti.an, "ope~ator" means~any, 
person who"owns or who has owned the solid waste  dis.posa1 
site, j 

( 3 )  "Perimeter" means the outer boundary of the entire 
solid waste disposal site propertfy, 

( 5 )  "Solid waste disposal site" means a place5 location, 
tract of land, aqea, or premises in use, or which.has been 
used, for the landfill dispos,al;.of solid waste, as defined i r :  
Section 667 19 qf t h e  Government Code,, o r  h a z a r d b ~ s  \ c a s t e ,  asi  
defined in Section 66714,8 of the Government Code, nr bo;,h. 

I ,  I 

, ( 6 )  "Specified air contaminan,tsl' means substances . : 
determined to be air contaminants by the state board in 
coordination with the,districts. The state board and the - 
districts shall consider determining the foldoxing compounds 
to be a'ir coe  ~aminants for purposes of this paragraph: 
benzene, chloroethene, 1,2-dibromoethane. 1,2-dichloroethane 
b e n z y l  chloride, chlorobenzene, dichlorobenzene, 
Ill-dichloroethe~le, dichloromethane, formqldeh>-dc. hydi-clgc-n a 

sulfide, tetrach1oroeth;-lene, tetrachloromethane, toluene, 
1,1,1-trichloroethane., trichloroethylene, trichlor.omethsne, 
syiene, and anF other substance deemed appropriate by tne - ,  

state board or a distri,ct. 

+Added Stats. 1984, oh. 1 5 3 2 ;  'section 4. Added Stats. 1986. 
ch. 1055, Section 5 ,  effective September 24, 1986; Amended 
Stats. 1987, ch. 932, Section 1, effective September 22, 
1987, . - I ,  

I I 

+Former Section: Former Section 41808.5, similar to the 
present section, was repealed by Stats. 1986, ch. 1055, 
Section 4,,  effective September 24, 1986. 

8 \ 
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The o p e r a t o r  s h o u l d  s p e c i f y  t h e  i n d i c a t o r  p a r a m e t e r s  and w a s t e  
c o n s t i t u e n t s  t o  b e  m o n i t o r e d  a f t e r  c o n s i d e r i n g  t h e  f o l l o w i n g  
f a c t o r s  : 

a The p o s s i b l e  t y p e s ,  q u a n t i t i e s ,  a n d  c o n c e n t r a t i o n s  o f  
c o n s t i t u e n t s  i n  w a s t e s  a t  t h e  w a s t e  s i t e .  

T h e  m o b i l i t y ,  s t a b i l i t y ,  a n d  p e r s i s t e n c e  o f  p o s s i b l e  
u a s t ' e  c o n s t i t u e n t s  o r  t h e i r  r e a c t i o n  p r o d u c t s .  

A .  . FREQUENCY OF SAMPLING ) 

Water q u a l i t y  s a m p i i n g  s h o u l d  c o n s i s t  of  m e a s u r i n g  
i n d i c a t o r  p a r a m e t e r s  ( t e m p e r a t u r e ,  e l e c t r i c a l  
c o n d u c t i v i t y ,  pH) and  t e s t i n g  f o r  v a r i o u s  w a s t e  
c o n s t i t u e n t s  q u a r t e r l y  f o r  o n e  y e a r .  The s a m p l i n e  f o r  a n  
e n t i r e  y e a r  s h o u l d  a c c o u n t  for e r r o r s  i n  s a m p l i n g  a n d  
a n a l y s e s  as % e l l  a s  s e a s o n a i  f l u c t u a t i o n s .  The site 
o p e r a t o r  s h o u l d  t a k e  a minimum o f  o n e  s a m p l e  f rom e a c h  
s a m p l i n g  ] , , l n t  f o r  escn s a m p l i n g  e v e n t .  

B. SAMPLING PLAN 
3% 

The s i t e  o p e r a t o r  s h o u l d  p r e p a r e  a f o r m a l  s a m p l i n g  p l a n  
a d d r e s s i n g  s l l  e l e m e n t s  c o n t a i n e d  i n  t h i s  s p c t i o n .  k a t k r  
l e \ - e l s  should be n o t e d  b e f o r e  e a c h  s a m p l i n g  event. T h e  
p l a n  s h o u l d  i n c l u d e  a p p r o p r i a t e  q u a l i t y  c o n t r o l / q u a l i t y  
a s s u r a n c e  p r a c t i c e s  i n c l u d i n g  s t a n d a r d s ,  l a b o r a t o r y  
b l a n k s ,  d u p l i c a t e s ,  a n d  s p i k e d  s a m p l e s .  

C. GROUND WATER 'SAMPLE COLLECTION 
. , 

WELL PURGING: The c h e m i c a l  p rope r t i e s  of  water t h a t  
h a s  been s i t t i n g  i n s i d e  the w e l l  b o r e  f o r  an e x p e n d e d  
p e r i o d  o f  time may d i f f e r  s u b s t a n t i a l l y  f r o m  t h a t  o f  
t h e  f o r m a t i o n  water. T h e r e f o r e ,  i t  is a common 
pract ice  t o  pump f rom three t o  five well v o l u m e s  of 
water f r o m  t h e  w e l l  p r i o r  t o  s a m p l i n g .  

The p u r g i n g  rate s h o u l d  n e v e r  b e  f a s t  enough t o  c a u s e  
water t o  v i g o r o u s l y  c a s c a d e  down t h e  s i d e s  o f  t h e  
s c r e e n .  
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Low y i e l d  a q u i f e r s  may, r e q u i r e  s u b s t a n t i a . 1  t'ime t o  ' 
o b t a i n  s e v e r a l  w e l l  volumes.  T h i s  c o u l d  l e a d  t o  

a d e g a s s i n g  of  t h e  f o r m a t i o n  w a t e r .  These  a q u i f e r s  ma:- 
n e e d , t o  be  sampled  w i t h  v a r y l n g  purged  volumes o v e r  
t i m e  t o  d e t e r m i n e  a d e q u a t e  p u r g i n g  v a l u e s ,  A low 
y i e l d  a q u i f e r  which h a s  o n l y  one  c a s i n g  volume o f  
f l . u i d ~ r e n i o v e d : s h o u l d  h a v e  t h e  sample  t e s t e d  f o r  pH, 
t empera tu re , '  and  s p e c i f i c  c o n d u c t a n c e .  A f t e r  
r e c o v e r y ,  t h e  w e l l  s h o u l d  b e ' r e t e s t e d  f o r  t h e s e  
p a r a m e t e r s .  I f  f u l l  r e c o v e r y  o f  t h e  w e l l  e x c e e d s  two 
h o u r s ,  t h e  sample  f o r  r e t e s t i n g  s h o u l d  be c o l l e c t e d  
a s  soon a s  a  s u f f i c i e n t  sample i s  a v a i l a b l e ,  b u t  
w i t h i n  two h o u r s  of  t h e  o r i g i n a l  sampl-ing. ' 

2.. S A M P L I N G  DEVICES:) ' . T h e  s o l e .  t . a s k , ; o f .  a sampl ing  d e v i c e  
i s  t o  o b t a i n  a t h o r o u . g h l y . r e p c e s e n t a . t i u e ,  r e l i a b l e  
sample  of  t h e  f o r m a t i o n . w a ~ e r . i  I t  i s  recommended 
that a n  indi .v i .duaL s a r n p 1 i n g ; d e v i c e  be d e d i c a t e d  t o  

. e a c h  w e l l  t o  s a v e  the t i m e ,  c o s t ,  and d i f f i c u l t y  of  
. degon tamina t ing  t h e  equipment  be tween ueL1 s a m p l i n g .  

, It . i s , c r i t i c a l  t h a t  t h e r e  be  no g i g n i f i c a n t g a i n  o r  
l o s s o f  cb-mica1 c o n s t i t ~ e n t s .  I t  i s  e s p e c i a l l y  
c r i t i c a l  t o  p r e v e n t  t h e  l o s s  ( d e g a s s i n g )  o f  v o l a t i l e  
o r g a n i c  c o n s t i t u e n t s  s u c h  a s  v i n y l  c h l o r i d e ' ,  .pirid l,th.&r 
r e l a t e d  c h e m i c a l s .  Estreme c a r e  s h o u l d  be t a k e n  when 

t r a n s f g r r i n g  t h e  sample  from t h e  sampl ing  .des: ice t o  
, t h e  sample c o n t a i n e r .  .Loss o f  t ~ o : l a t i l e s  cam be 

. . m.in,irriized bj- u s i n g  a "bottom-emptying d e v i c e ' : , .  whici.  
, e l i m i n , a t e s  . t h e  nee.d., t o  t u r n  t h e  s a m p l i n g  d e v i c e  

.$. , , u p s i d e  down .. . 

A c c e p t a b l e  s a m p l i n g  d e v i c e s  f o r  t h e s e  p a r a m e t e r s  
i n c l u d e  f l u o r o c a r b o n  r e s i n  o r  s t a i n l e s s  s t e e l  
b a i l e r s ,  s y r i n g e  b a i l e r s ,  o r  b l a d d e r  pumps. 

a .  BAILERS: A b a i l e r  c o n s i s t s  of a t u b e  w i t h  a check 
b a l l  v a l v e  a t  t h e  bottom o r  bb t tom a n d  t o p .  T h e  
s i n g l e  check  b a l l  va1,ve model i s  n o t  c a p a b l e  of  
sampl ing  ' d i s c r e t e  i n t e r v a l s .  I t  is d i f . f i c u l t  t o  
t r a n s f e r  t h e  sample  from t h e  b a i l e r  t o S . t h e  sample  
c o n t a i n e r  w i t h o u t  c o n t a m i n a t i n g  t h e  s a m p l e ,  
e s p e c i a l l y  Jn t u b e s  t h a t  are n o t  d e s i g n e d  f o r  
u s i n g  a bot tom-emptying , d e v i c e . #  

9 

b. SYRINGE BAILERS: A s y r i n g e  bailer p u l l s  t h e  
sample  i n t o  t h e  b a i l e r  t u b e  e i t h e r  b y  d i r e c t  
movement o f  a plunger in t h e  t u b e  o r  a pump on t h e  
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s u r f a c e  mo\-ing t h e  p l u n g e r .  T h i s  d e l i v e r s  a  
h i g h l y  r e p r e s e n t a t i v e  s a m p l e .  

c. BLADDER PUMPS: Bladder pumps have  a f l e x i b l e  
b l a d d e r  i n s i d e  a r i g i d  body .  R h y t h m i c a l  i n f l a t i o n  
and  d e f l a t i o n  o f  t h e  b l a d d e r  c a u s e s  t h e  f l u i d  t o  
rise t o  t h e  s u r f a c e .  A s a m p l i n g  t u b e  a t t a c h e d  t o  
t h e  i n t a k e  o f  t h e  pump r e t a i n s  t h e  s a m p l e ,  which 
m a y  t h e n  be  wi thdrar -n  f rom t h e  w e l l  and  
t r a n s f e r r e d  t o  a n  a p p r o p r i a t e  s a m p l e  v i a l .  

D. SURFACE WATER SAMPLE COLLECTION 

S u r f a c e  <cater s a m p l i n g  methods  a l s o  vary a c c o r d i n g  t c  t h e  
c i r c u m s t a n c e s .  Deeper  w a t e r  b o d i e s  a r e  n o r m a l l y  sampled  
~ i t h  a b a i l e r  o r  " t h i e f "  t y p e  s a m p l e r .  S h a l l o ~ \ .  cater 
b o d i e s  o r  s e e p s  must  be sampled  b- c o n s t r u c t i o n  of a 
s m a l l  "pond" .  A f t e r  i t  h a s  f i l l e d ,  t h e  s a m p l e  b o t t l e  c a n  
be immersed i n  t h e  w a t e r  and  f i l l e d .  

~ 1 1  s u r f a c e  w a t e r s  and s p r i n g s  w i t h i n  a  m i l e  Loth  up- 
g r a d i e n t  a n d  dox sradient f rom t h e  d i s p o s a l  s i t e  s h o u l d  
be s a m p l e d .  Perennial s t r e a m s  should be s a m p l e d  
q u a r t e r l y .  I n t e r m i t t e n t  s t r e a m s  s h o u l d  a l s o  b e  sampied 

.<.-hen ILzter i s  present, but n o t  d u r i n g  s t o r m  e\*el.ts o r  
o t h e r  p e r i o d s  o f  h i g h  f lok- .  A map showing  a l l  s ampl ing  . , 
p o i n t s  m u s t  be i n c l u d e d  i n  t h e  r e D o r t ,  

L7nder c i r c u m s t a n c e s   here t h e  w a t e r  body o r i g i n a t e s  on 
t h e  s i t e ,  c o n s i d e r  your  u p g r a d i e n t  s ample  as t h e  s p r i n g s  

, o r  s e e p s  (rising ~ a t e r i  a t  t h e  h e a d w a t e r s  o f  t h e  s t r e a m .  
I f  t h e r e  is  no e v i d e n c e  of  r i s i n g  w a t e r ,  p r e sume  t h a t  t h e  
u p g r a d i e n t  w a t e r  q u a l i t y  i s  t h a t  o f  t h e  p r e c i p i t a t i o n  i n  
t h e  a r e a .  

E SAMPLE STORAGE 

D i f f e r e n t  me thods  of s a m p l e  s t o r a g e  a r e  used depend ing  on 
w h e t h e r  the s a m p l e  i s  b e i n g  t e s t e d  f o r  metals o r  o r g a n i c  
c h e m i c a l s .  

1 .  METAL ANALYSES: For m e t a l  a n a l y s e s ,  ' t h e  c o n t a i n e r s  
s h o u l d  b e  washed  i n  non-phospha te  d e t e r g e n t  and  t a p  
w a t e r ,  and  r i n s e d  w i t h  a 1:l m i x t u r e  o f  n i t r i c  a c i d  
a n d  t a p  w a t e r ,  a 1:l m i x t u r e  of h y d r o c h l o r i c  a c i d  and 
tap w a t e r ,  a n d  T y p e  11 reagent w a t e r .  On ly  f l u o r o -  
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c a r b o n  r e : s i n  o r  p o l y e t h y l e n e  c o n t a i n e r s  x i t h  
p o l y p r o p y l e n e  c a p s  s h o u l d  b e  u s e d . ,  

MetaL, .anal .ys . is  s a m p l e s  sho i i l d  b e  s p l i t  i n t o  two 
p o r t i o n s .  Th'e f i r s t  p o r t i o n  s h o u l d '  b e  f i l t e r e d  
t h ~ o u g h  .a 0 . 4 5  m i c r o n  membrane . f i l t e . k  ; t h e n  t r a n s -  
f e r r e d  t o  a c o n t a i n e r ,  a n d  p r e s e k v e d  G i t h  n i t r i c  a c i d  
with pH less  t h a n  2 .  The r e m a i n i n g  sari iple s h o u l d  be  
t r e a t e d  t h e  same how eve^, C i t h o u t  f i l t r a t i o n .  

. ( C r  (t'I.1 s h o u l d  n o t . .  be ac id i f&e 'd ' ;  ) ' . . 

2 ,  ORGANIC CHEMICALS : ' . ;Fop b r g a n i &  che,m$.&?al.sa,. . g l a s s  , : 
b o t t l e s  w i t h  f l u o r o c a r b o n  r e s i n - l i n e d  c a p s  s h o u l d  b e  
used,. The c o n t a i n e d 5  s h o u l d  be,w&$hcid f i r s t  ~ i t h  a 
r ~ a n - p h o s p h a t e  d e t e r g e n t  i n  h o t  waEeF, t h e n  r i n s e d  
w i t h .  t a p  w a t e r i  d i s t i l l e d  w a t e r ,  a c e t o n e ,  and ? 

. .. p e s t i c i d e - q u a l i t y  h e x a n e .  , . 
i '. ' .. . . : .  

3, OTHERS: S t o r a g e  o f  o : t h e ~  c o n s t i t ~ i e n t s  s u 6 h  & s h  
p e s t i c i d e s ,  e x t r a c t a b l e  o r g a n i c  c h e m i c a l s ,  e t c . ,  

; r e q u i r e  s p e d i f i c ; : m e t h o d s  of  t r , ea tm:ent  beyond t h e  
scope  of kh'is 'e cument. .  

I n  s,o!me c a s e s  , : h e a t i n g  a n d / o r  t.reatmejnt: o f  .starEige , 

. c o n t a i n e r s  ii,;!i t b  ch.bomic. a c i d  ,ma?- ha-v..e d c c u r r e d  .and t h e  
p r e s e n c e  of . ; chromic . .  a . c id  ,may r e s u l t  i n :  .a: s a m p l i n g '  error. 
R e s i d u e  anal3:i;s.i~ f,r:om c l e a n  c o n t a i n e r s -  s h o u l d  b & a i r a i l -  
a b l e  Lef'ore s a m p l i n g ,  if '  n e c e s s a r y ,  t o  document  t h e  
p r e s e n c e  o f  ,chromiLc;:aa.i;d. I , .  

, . , - 8  

, ? , 

F . SAMPLE . P R E S E R V A T I O N .  
. , ' i  .. . 

. a ~ f t e r  t r a n s f e r r i n g  t h e  s ample  fkam t h e s a r r i ' p l i n g  
d e v i c e  t o  a c o n t a i n e r ,  i t  s h o u l d  n o t . b e '  r e -  
t r a n s f e r r e d  f rom one  c o n t a i n e r  t o  a n o t h e r  as l o s s  
o f  o r g a n i c  material a n d  a e r a t i d n  may o c c u r .  

, , e N,o h e a d s p a c e  . s h o u l d . e x i s t  in'. samples f o r  t o t a l  
... a ' r g a n i c  h a l o g e n s ,  t o t a l  o i -ganic  .cai.bon', .and. , ' .  

v o l a t i l e  o r g a n i c  c h e m i c a l s .  

O r g a n i c  s a m p l e s  s h o u l d  not b e  f i l t e r e d .  
'. < 

e ~ n *  e s t i m a t e  of t h e  t u k b i d i t y  (NTU1s) s h o u l d  b e  made 
f o r  t u r b i d  , s amples .  
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G. METHODS OF ANALYSES 

The testing program should include a pollutant scan 
including U.S. Environmental Protection Agency (EPX) 
methods 601/602. Laboratory orders should request that 
all peaks be reported. The Regional Board has the option 
of requiring EPA methods 623/625 (instead of 601/602) or 
to identify peaks found in initial testing. The Regional 
Board may also uish to require additional analyses when 
circumstances indicate that constituents not detected by 
these tests may be present (see 4 0  CFR, Part 136 for 
information on the various analysis methods). 

.An Inducti\-ely Coupled Plasma-Emission Spectroscopy (ICP: 
scan (EP.4 Yethod 6010 1 or Atomic Absorption Spectroscopj- 

. ( 4 A ) ,  covered under EP-4 ' s  7000 series, should be run f ~ r  
metals and salts. As a minimum, the following substances 
should be reported from ICP metals procedure: Ag, As, Ba, 
Be, Ca, Cd, Cr, Cr(UI), Co, Cu, Fe, Hg, h, Mn, Mo, X a ,  K i ,  
P b ,  SE. ,  S t l ,  'Ill I', end Zn. Due to the limited detection 
limits of the ICP metals method for As, Cr(V11, Hg, Mg, 
and Se, the A 4  method P y be used to analyze for these 
fi\.e elements, if conditions wari-ant. 

For irii t iel screening, perforr~ing an electrolyte s c a n  cr 
testing conducti\-ity upgradient and downgradient couid 
indicate whether leaching has occurred. 

The analytical laboratory performing the chemical anzlysis 
must be a hazardous waste testing laboratory certified by 
the Hazardous Materials Laboratory of DHS. 

H. QUALITY ASSURANCE/QUALITY CONTROL 

The following QA/QC procedures are excerpted in part from 
"Department of Health Services Procedures for Conducting a 
Comprehensive Ground Water Monitoring Evaluation of 
Hazardous Waste Disposal Facilities" (July, 1986) and 
EPA's RCRA publication, "Ground-Water Monitoring Technical 
Enforcement Guidance Document1' (September, 1986). 
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1. F i e l d  QA/QC Program 

V a r i o u s  t y p e s  o f  f i e l d  b l a n k s  s h o u l d .  . b e  u s e d .  to: v e r i f y  
. . t h a t  t h e  s a m p l e  c o l l e c t i o n  and h a n d l i n g  p r o q , q s s . h a s  

no% a f f e c t e d  t h e  q u a l i t y .  o f  t h e .  s a m p l e s .  .The. , 
, 

A o p e r a t o r ' s  s a m p l i n g  p l a n  s h o u i c i ~ p r o ~ i d e : f o r  t h e  
,. 

a . .. r p u t i n k .  c o l l e c t i o ~  a n d  a n a l y s i s  o, f ,  .two t y p e s ,  o f  
g u a S i t y  ~ o n t r o l  b l a n k s :  trip b l a n k s , ,  a n d  .eq,uipm,ent 

. . . ! :  blanl is ,  ~ h e s e  s h o u l d  be: , . . . ,  .. . I , i .  . . ' I .  , 

.;:I : , .. ,' . . 1 , 
" ' T r i p  Blank:: ~ a c h . , t i k ,  . . .  , a g r o u p  o f  ,bp$,t,thqs . i s  p r e p a r e d  

f o r  u s e  i n  t h e  f i e ' l d ,  one  b o t t l e  o f  e a c h  t y p e  ( e . g , ,  
g l a s s  ,. f  1uo roaa r .bon  r.e,si,n, po lye thyl .eqe . ) ,  .s.hou.ld be  
s e l e c t e d  f rom t h e  batc 'h a.nd * f  i l l , e d ,  r;'i,t, de.i:onized 
water . .  The b o t t l e s  f i n b l e d  , w i t h  the.'"bli4n,k shoui :d  be 
t r k s p o r t e d  t o  ' t h e  s a m p l i n g  ' i o c a t i , d n : k n $  ,. , .  . .... .'r'etu?n&d.. t o  

. . i  
t h e  l a b o r a t o r y  i n  a manner i d ' en t  i ,~ .a .$~. , : io  t h e  hand1,ing 
p r o c e d u r e  u s e d  f o r  t h e  .sa.mpbes. . o n &  t r i p ' b i a n k  p e r  
s a m p l i n g  . . .  / .  , e v e n t  i s  recommended. 

. .., , ,  . .  . . 
~ n y , . c ~ r i t , a m i n i t n t s  f o u n d .  i n  t h e  t r ip  b l a n k s  c o u l d  be  
a t t ' G i b u t e d  t o  ( 11.: i n t e .  J c t i ' b n  b e t k e e n  t h e  gabpl.e .and 
t h e  c o n t a i n e r ,  ( 2 )  c o n t a m i n a t e d  r i n s e  w a t e r ,  o r  ( 3 )  a  
hand1.in.g. , . p ~ o c e d . u r e  t h a t  a i t e r s  t h e  s a m p l e  . ana,ly,s. is  ,, . 

res6.1 t e . ,  ., 
' .  ' , : ' ,  . . < 

r 5 . . , ' . ' , ;  
Equipment  I l a n k :  To e n s u r e  t h a t  t h e '  nohded i ' ka t ed  

, I' 
;, s a n ~ p l i n g  d e v i c e  h a s  been  e f f e c t i v e l y  c l e a n e d ,  ,;( 111~ .the 
' l a b o r a t o r y  o'r f i e l d ) ,  t h e ,  . d e v i c e  s h o u l d  b e  f i i . l e d . ,  I .. . ..: w i t h  

! ' ' d e i o n i z e d  t j a t e r  ( o r  .'pump d e i o n i z e d  watek th rough:  t h e  
d e v i c e ) .   he w a t e r  shouid t h e n '  b e  t r a n s f e r r e d  t o  t h e  
s ample  b o t t l e  ( s  ) , a n d  .re%,yr,n:ed.: to t h e  . l a b o r a t o r y  f o r  .; 

a n a l y s i s .  H a n d l i n g  p r o c e ' d u r e s " ~ ' s h o u l ~  b e ' i d e n t i c a l  t;' 
,, t h o s e  u s e d  f o y .  g r o u n d  water s.ampL.es. A minimum, o f  one  

equipment  bl&k f o r  e a c h  d a y  t h a t  g r o u n d  w a t e r . .  . , ,  
m o n i t o r i n g ,  , wells are samp1,ed is .  recoinmebded. - . . . . .  . . .  . , . . . 

The r e s u l t &  o f  t h e  a n a l y s e s  o f  t h e  b l a n k s  s h o u l d  n o t ' b e  u s e d  
t o  c o r r e c t  t h e  g r o u n d  w a t e r  data.  I f  c o n t a m i n a n t s  a r e , f o u n d  
i n  t h e  b l a n k s ,  t h e  c o n c e n t r a t i o n  l e v e l s  o f  a n y  c o n t a m i n a n t  
s h o u l d ' b e  n o t e d  a n d  t h e  s o u r c e  of t h e  c o n t a m i n a t i o n  s h o u l d  b e  
i d e n t i f i e d .  C o r r e c t i v e  action, i n c l u d i n g  resampling, s h o u l d  
b e  i n i t i a t e d .  

A l l  f i e l d  equ ipmen t  t h a t  w i l l  b e  u s e d  s h o u l d  be c a l i b r a t e d  
p r i o r  t o  f i e l d  u s e  a n d  r e c a l i b r a t e d  i n  t h e  f i e l d  b e f o r e  
m e a s u r i n g  e a c h  s a m p l e .  The SWAT p r o p o s a l  s h o u l d  d e s c r i b e  a 
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program for ensuring prope'r calibration of field equipment. 
Other' QA/QC practices such as sampling equipment decontam- 
ination procedures and chain-of-custody procedures should also 
be described in the proposal. 

. . 2,. Laboratory QA/QC Program 

Any sample analyses performed for the SWAT should be 
done only at a certified laboratory. When a com- 
mercial laboratory is used to conduct analyses of 
ground water samples, the operator must ensure that 
the laboratory of choice is esercising a proper Q-A/QC 
program. The Q4/QC program used by the laboratory 
analyzinq samples must conforn to that described in 
t h ?  SW-AT proposal. 

The sampling and analys'is plan should provide for the 
use of standards, laboratory blanks, duplicates, and 
spiked samples for calibration and identification of 
potential matris intex-ferences. The quality controi 
program for t h e  laboratory must ensure that the 
f o l l o t i i n p  actions are ccm- ieted: 

Calibration of laboratory instruments to uithin 
eccep:.aL!r I l l n i  ts according to EF.4 or rnar.ufa,-- 
turer's specifications before, after, and during 
\ ] s o .  Reference standards must be used when 
n e c e s s z ~ > - .  

Periodic inspection, maintenance, and servicing 
(as necessary) of all laboratory instruments and 
equipment, 

The use of reference standards andtquality control 
samples ( e . g . ,  checks, spikes, laboratory blanks, 
duplicates, splits), as necessary, to determine 
the accuracy and precision of procedures, 
instruments, and operators. 

The use of adequate statistical procedures (e.e., 
quality control charts) to monitor precision and 
accuracy of the data and to establish acceptable 
limits. 

4 continuous review of results to identify and 
correct problems within the measurement system 
(e.g., instrumentation problems, inadequate 

38 
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. . o p e r a t o r  t r a i n i . n g ,  i n a c c u ~ a t e  meaSurem$nt . . 
. . 

m e t h o d o l o g i e s  1 .  
: , . .  . . .  , , ..' ' . , !  I 

Documen ta t ion  o f  t h e  p e r f o r m a n c e  o f  s y s t e m s  and( .  
o p e r a t i o n s .  ' 

5 .  , 
R e g u l a r  p a r t i c i p a t i o n  i n  e x t e r n a l  l a b o r a t o r y  
i5 'val .bations t o  d e t e r m i n e  t h e  a k c ~ i F a c y  'and o v e r a l l  

, perfo:rmanc,e #of . t h e .  ilabbk.atbr,t.,. . ~ h d s  , . s h o u l d  
i i i c l b d e .  perfbrmaride e v a l u a t i o n  and ;  i r i t e f l a b o r a t o r y  

. corn'p&pison s t u d i e s  a n d  fo rmal  ' f i e ; l d  :;.; ' S  ; ' .  

u n i t j l a b o r a t o ~ p  e v a l u a t i o n s  a n d  ' i n s p e c f i l o n s .  

3 ; Cha in -o f -Cus tody  
' .. 

.An o'ccner must  i n c l u d e  p l a n s  f o r  " c h a i n - o f - c u s t o d y "  i l i  

t h e  s a m p l i n g  a n d  a n a l y s i s  p l a r i . t o  a s s u r e  t h e  i n t e g r i t j -  
of  t h e  s a m p l e  f r6m t h e  t i m e  o f  c o l l e c t i o n  u n t i l  i t  has 

. 'been a n a l y z e d .  Adequate  c h a i n - o f - c u s t o d y  call be 
. d . & s c r i b e d  a s  the a b i l i t y  t o  t r a c e  t h e  p o s s e s s i o n  and 

2 h*aad.li,ng o f  s a m p l e s  f rom t h e  t i m e  o f  c o l L e o , t i o n  
t h r o u g h  a n a l y s i s  and  , f i n a l  d - s p o s i t i o r ~ .  

. . !.A,? c k & i . n ' e o f % e u s t ~ d y  program must T n c l u d e  : 
. . 

. , .,:: * ; ' *. ,. 

.Sarnplk' : .~lab.els .wh ich  p r e v e n t  m i s i d e n t i f i c a t i o n  o f  
. siinples;;: ( ; . . .  . : ,. I (I 

Sample. s e a l s  t o  preserve t h e  i n t e g r i t y  of  t h e  sample  
f rom t h e , . t . i m e  . i t s  i s  o a l l e c t e d  u n t i L i  i t  5,s opened  i n  
. the  l a b o r a t o r y ;  . . I  . . 

F i e l d  l o g  book t o  r e c o r d  i n f o r m a t i o n  a b o u t  e a c h  sample  
~ c o l L e c t e d  d u r i n g  t h e  g r o u n a  : u a t e r  m o n i t o r i n g  program;  

. . 
" " I !  

. . . Chai.ri-of-custody-recoi;d . t o  esDab.. l is .h th& d o c u m e n t a t i o n  
. n e c e s s a r y q * t Q  trace sample po ' ss .ess ioa .  f rom t h e  t i m e  o f  
c ' o l l e c t i o n  t o ,  u l t i m a t e  d i s p o s i t i o n ;  . 

: Sample . . a n a l y s i s  : r e q u e s . t %  she6ts"which . .  s e r v e  as o f f i c i a l  
. c o m m u n i c a t i o n  t o  t h e  I . a b o r a t o c g , o f  E h e : p a r t i c u l a r  
analysis (es.1 ~eqQired f6r ,each: sample,  and p r o v i d e  
f u r t h e r  e v i d e n c e  that t h e  c h a i n - o f i c u s f o ' d y  i s  
c o m p l e t e ;  a n d  

. , 
3 , . ,  

. . 
. . . <  

, . . ,  . .. . . 
I '  

0 ,  . . . : ,  . . . . , .  . 
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Laboratorp log book which is maintained at the labor- 
atory and records all pertinent information about the 
sample. 
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APPENDIX 3 !  GEOLOGIC WELL ~ L O G . ~ E S C R I P T I O N ~  
I /  

The geologic well log gives meaning to analytical'results and 
is the cornerstone of site characterization. A geologic well 
log should be a complete description of the materials 
penetrated and a history of activities associated with the 
drilling. The geologic log should be constructed as drilling 
advances. 

If the obserl-ations or data recorded on the geologic log need 
to be changed or modified, the changes should be made by 
drawing a single line through the words or phrase ~ h i c h  is t o  
be changed and the net; nntation mzde. Erasures should not be 
made on a geological well log, Erasing notations can result 
in the loss of valuable information and the change mag prove 
to be less accurate than t he  initiai observation. -4 geolosic 
log of ti boring should, n t  a minimum, contain the f'ollor--ing 
elements : 

1 )  key Names: 

iiarne of' drilling contrnctor., 

Name and employer of person logging the boring, and 

hame of' service companies called onto site, (e.p., 
electric logaing, cementing, e t c . ) .  

2 )  Make and model of drilling equipment. 

3 )  Drilling method. 

4) Method of sample collection and preparation, 

5 )  Sampling interval(s1. 

6) Complete and detailed lithologic description of materials , 

penetrated. 

7 )  Depth interval and estimated rate of discharge for all 
encountered ground water. 

4?10dified from The California Site ?liti,aat ion Decision Tree 
Manual, DHS, May, 1988 ,  pages 3-23 and 3-24. 
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8 )  Transient data such as penetration rate (4ST?1 D 1 5 8 6 1 ,  bit 
pressure, drilling fluid weight and viscosity, drill 
chatter, adjustments made to the drilling machine or 
drilling procedure, problems or successes and other 
incidental information that ma3- provide an indication of 
subsurface conditions. 

9 )  Dates of starting and completion for all phas.es of the 
1.-ell drilling and construction (e.g., sampling, 
cementing, etc.). 

10) As-built drawings of wells, piezometer, or other devices 
constructed or installed in the borehole. 
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APPBNDIX 4: PHYSICAL ANALYSIS OF SOIL SAMPLES 

Several tests shouid be fierformed to determine ~ossibie 
transport pathways and relative rates of leakage.   his 
informati~ri, along ~ i t h  the other requested data, shduld help 
to determine where leak migration is most'likely to 'occur. 
Thus, the correct monitoring layout and design can be achieved 
for both va'dose and ground water monitoring. 

The first analyses should be for grain size distribution 
(sieve analysis: ASTN D 4 2 2 - 6 3 0 1 .  The report should contain 
the following informationi 

1 )  ?l i iximunl  size of particles. 

2 P e r c e n t a g ~  retained on each sieve. 

31 Description of sand and gravel particles (shape and 
hardness 1 .  

4 )  Specific gravity (AS1'?1 D 854-83). 

The pH (.AST?I G Z 1 - 7 7  of' the discrete soil interva4s should he 
submitted, 'Ishis should be performed by a pH meter.. 

Soil moisture content (.4ST?l D 2 2 1 6 - 8 0 )  should be submitted for 
discrete soil inter\-als, 

Cation eschan~e capacity (EPA Method 9 0 8 0 )  should be deter- 
mined to aid in design of vadose zone monitoring. This test 
consists of replacing the original adsorbed nutrients by 
barium, potassium, or ammonium ions and determination of the 
amount of ions adsorbed. 

Permeability of on-site soils should be determined by testing 
nearby soils.that have characteristics similar to soils 
underlying the disposal area. Permeability should be 
determined by laboratory and field methods. 

The laboratory permeability test method (ASTM D 2 4 3 4 )  is 
designed for granular soils and is not as reliable for fine- 
grained soils. Granular soils should also have their 
permeability determined by field methods. 
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An infiltrometer is recommended for permeability determination 
of fine-grained soils. A double-ring infiltrometer 
( A S T Y  D 3 3 8 5 - 7 5 )  is the preferred method, The report should 
contain a description of the soils underlying the infiltration 
test site down to the water table, temperature and pH of fluid 
used, and difference in rates of flow for inner ring and 
annular space between rings. Although this test is usually 
used only on man-made clay liners, it may have some 
applicability for fine grained solid waste disposal site 
soils. 



. . . . . .  

TECHNICAL GUIDANCE MANUAL ... .. , .. . . . .  . . , . :. . . I ' . . . . . . 
- .  . . .  ' , . . I  

SWA,T PROPOSALS. . . AND REPORTS 

The p u r p o s e  o f  i p i e z o d e t e r s ,  is to, measure  g r o u n d  w a t ' e ' r  ' .  ' < '  

g r a d i e n t s  (pyess,ur:e );., They may " a l s o  b e  u s e d  a s  sampli .6g wel4.s 
( m o n i t o r i n g  weLl,sj ; .  ip :some cases'. If s o ,  t h i s . -  s h o u l d  'b& . . 

s t a t e d . , a s '  s u c h  'ii.,n the.  :SWAT p r o p o s a l .  'Howev:er ,: t h i s  s e c t i o n  
w i l ' l  f o c u s  . s o l e l , y ,  on4 , . g round  . . w a t e r  g r a d i . e n t  meas'ure,ment .. 
~ i e z o m e t = r s  s h o u l d  bd c a p a b l e  of  d e t d r m i n i n g  h o r i h o i t a l  and  

, 

v e r t i c a l  components  of  f l o w  f o r  t h e  uppe rmos t  s a t u r a t e d  zone .  
S e a s o n a l  a n d  t e m p o r a l  v a r i a t i o n s  s h o u l d  b e  a c c o u n t e d  f o r .  The 
w e l l  s c r e e n  s h o u l d  be n o t  more t h a n  t e n  f e e t  i n  l e n g t h  and  
o f t e n  may b e  a s  s h o r t  a s  one  f o o t ,  P i e z o m e t e r s  s c r e e n e d  
t h r o u g h  t h e  w a t e r  t a b l e  may ha\-e  a  s c r e e n  l e n g t h  o f  up t o  
20  f e e t ;  however ,  i t  s h o u l d  be documented b y  w a t e r  l e v e l  d a t a  
t h a t  a s i g n i f i c a n t  v a r i a t i o n  i n  w a t e r  t a b l e  e l e x s a t i o n s  o v e r  
t i m e  n e c e s s i t a t e s  t h i s  m o d i f i c a t i o n .  The f i l t e r  p a c k  s h o u l d  
n o t  e s t e n d  more t h a n  two f e e t  above t h e  s c r e e n .  

T h e  l o c a t i ~ n  a n d  e l e v a t i o n  of t h e ' t o p  of t h e  k-ell c a s i n g  
s h o u l d  b e  s u r v e y e d  t o  a n  a c c u r a c y  of 0 . 0 1  f e e t  a n d  p e r m a n e n t l y  
marked.  T h e  wa te r  l e v e l  measurements  s h o u l d  h a v e  t h e  ncme 
a c c u r a c y .  The s u r l - e y  mark s h o u l d  be  p l a c e d  on t h e  c a s l n g  and 
may n e e d  t o  b e  r e s u n - e y e d  p e r i o d i c a l l y .  

P i e z o m e t e r  w a t e r  l e \ - e l  measurements  of  a l l  p o i n t s  i n  t h e  
p i e z o m e t e r  n e t w o r k  s h o u l d  b e  t a k e n  a s  c l o s e  t o g e t h e r  t imer . - ise  
a s  p o s s i b l e ,  p r e f e r a b l y  r i i t h i n  a fer.: h o u r s  ,' and d e f i n i t t . 1 )  
k - i thkn  a 24 h o u r  t i m e  s p a n .  T h i s  i s  n e c e s s a r y  t o  m i n i m i z e  
t e m p o r a l  v a r i a t i o n s  i n  t h e  r a t e r  l e v e i .  

T h e  i n s i d e  d i a m e t e r  o f  t h e  p i e z o m e t e r  c a s i n g  mas- be as  s m a l l  
as o n e  i n c h .  However,  i f  t h i s  w e l l  a l s o  s e r v e s  as a 
m o n i t o r i n g  w e l l ,  a l a r g e r  s i z e  c a s i n g  is  n e c e s s a r y  ( s e e  
Appendix 5 :  M o n i t o r i n g  Well Design And P l a c e m e n t ) .  A l s o ,  
most  p r e s s u r e  t r a n s d u c e r s  r e q u i r e  a one  a n d  o n e - q u a r t e r  i n c h  
o r  l a r g e r  i n s i d e  d i a m e t e r  c a s i n g .  

A minimum o f  t h r e e  p i e z o m e t e r s  s c r e e n e d  a t  t h e  same d e p t h  i s  
n e e d e d  t o  d e t e r m i n e  h o r i z o n t a l  g r a d i e n t s .  C l u s t e r e d  s i n g l e  
c o m p l e t i o n  p i e z o m e t e r s  are  recommended f o r  d e t e r m i n a t i o n  o f  

=Where p i e z o m e t e r s  a r e  l o c a t e d  n e a r  s u r f a c e  w a t e r s  h a v i n g  
s i g n i f i c a n t  water l e v e l  c h a n g e s  ( s u c h  as t i d e s  o r  f l o o d  f l o w s ) ,  
t i d e  t a b l e s  o r  stream g a g e  d a t a  s h o u l d  be p r o v i d e d  o v e r  t h e  
s a m p l i n g  p e r i o d .  

? > 
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v e r t i c a l  g r a d i e n t s .  Each c l u s t e r  s h o u l d  b e  i n s t a l l e d  a t  one 
l o c a t i o n  a c c o r d i n g  t o  t h e  f o l l o w i n g  g u i d e l i n e s :  

a q u i f e r s  50 f e e t  o r  less  i n  t h i c k n e s s :  t w o  d e p t h -  
s t a g g e r e d  p i e z o m e t e r s .  

a q u i f e r s  50 t o  100  f e e t  i n  t h i c k n e s s :  t h r e e  d e p t h -  
s t a g g e r e d  p i e z o m e t e r s .  

P i e z o m e t e r  c o n s t r u c t i o n  s h o u l d  f o l l o w  . t h e  same g u i d e l i n e s  a s  
m o n i t o r i n g  w e l l  c o n s t r u c t i o n  e x c e p t  f o r  s c r e e n  l e n g t h .  T h e s e  
g u i d e l i n e s  a r e  o u t l i n e d  i n  Appendix  7 :  M o n i t o r i n g  \ c e l l  Des ign  
And P l a c e m e n t .  

A m a p  s h o u i n g  a l l  p i e z o m e t e r  l o c a t i o n s  and g r o u n d  u a t e r  flos 
d i r e c t i o n 9  z n d  e q u i p o t e n t i a l  l i n e s  ( f l o t ;  net) s h o u l d  be 
i n c l u d e d  i n  t h e  Sh-AT r e p o r t  a l o n g  w i t h  a  f u l l  d e s c r i p t i o n  o f  
p i e z o m e t e r  p l a c e m e n t  and d e s i g n ,  
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A P P E N D I X  6 :  VADOSE ZONE MONITORING 

Wate r  Code S u b s e c t i o n  1 3 2 7 3 ( b ) . , ( 2 )  r e q u i r e s  a, c h e m i c a l  
d h a r i i c t e i . ' i ' z a t i o n : b f  t h e  s o i l - p o r e  l i q u i d  , i n  t ' h o s e  a r e a s  
which  a r e  l i k e l y  t o  b e  a f f e c ' f e d  i f  t h e  s 0 1 5 d  w a s t e  
d i s p o s . a l  . s i t e  is l e a k i n g ,  a s  ,compared.. t o ,  g e o l q g i c . a l l y  
si$ilar a r e a s  n e a r  t h e  s o l i d  'kaste d i sposa . ,S '  s i t e  .which 

' have  riot  Leeh a f f e c t e d  by l e a k a g e  o r ,  wa,ste ,cJ~schar.ge. 
.,. t . : 

Vadose zone  ( u n s a t u r a t e d  z o n e )  m o n i t o r i n g  i*s e s p e c i a l l y  ' 
u s e f u l  rchere t h i c . 1 ~  u n s a t u r a t e d  . zones , ,  u,nd,erl i e  d i ; s p o s a l  

" f a c i l i t i & % .  The eoh tbmi l i an t  plume,,may:.bk,',"iden~if i e d  and: 
lealragki s t o p p e d  loiig '  b e f o r e  a  ground ,8aiiee m o n i t o r i n g  F e ' l l  

L '5 

would shbk an)- e v i d e n c e  o f  a proble1:i.. , ; . ,  . 
. >  . ,  . .  . . , .. . 

1.  DESCRIPTION: 

The b e s t  d e v i c e  f o r  o b t a i n i n g  K e t e r  s a m p l e s  f rom the 
vadose zone  is the p r e s s u r e / v a c u u m  l g s i r n e t e r ,  T h i s  
d e \ - i c e  c o n s i s t s  o f  a c l o s e d  c > - l i n d r i c a l .  chamber  made 
o f  inert n ~ a t e r i a i .  The s o i l  w a t e r  i n t a k e  p o r t i o n  
(cup) is made of a  p o r o u s  m a t e r i a l  o f  l ow permea-  
b i l i  t..-. S c i l  m o i s t u r e  i s .  d ra i in  by vzcuum into t i le  

chamber  a n d  c o l l e c t e d  by a c c e s s  t u b e s .  

L y s i m e t e r s  may b e  p l a c e d  i n  e i t h e r  s h a l l o w  t r e n c h e s  o r  
i n  b o r i n g s  ( e i t h e r  v e r t i c a l  o r  d r i l l e d  a t  a n  a n g l e  
belor; the l a n d f i l l  1 .  T h e  l g s i r n e t e r s  s h o u l d  be p u t  i n  
p l a c e  w i t h  a s i l i c a  f l o u r  f i l t e r  pack  t o  p r o v i d e  
c o n t i n u i t y  ~ i t h  t h e  s u r r o u n d i n g  f o r m a t i o n .  

The p l a c e m e n t  of l y s i m e t e r s  i s  c r i t i c a l .  T h e s e  
d e v i c e s  s h o u l d  b e  i n s t a l l e d  a t  l o c a t i o n s  w h i c h  will 
o p t i m i z e  t h e i r  e f f i c i e n c y  i n  r e l a t i o n  t o  f l u i d  
movement i n  t h e  v a d o s e  zone .  The l g s i m e t e r  s h o u l d  be 
p l a c e d  i n  f i n e - g r a i n e d  s o i l s  ( s i l t  o r  c l a y )  as t h e s e  
m a t e r i a l s  t e n d  t o  a b s o r b  f l u i d .  M o i s t u r e  i n  t h e  
v a d o s e  z o n e  t e n d s  t o  move r a p i d l y  t h r o u g h  p o r o u s  s o i l s  
t h u s  r e q u i r i n g  an  e x c e s s i v e  vacuum t o  o b t a i n  u s e f u l  
q u a n t i t i e s  o f  s o i l - p o r e  f l u i d .  
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Although fluid transport tends to be vertical in the 
vadose zone, migration will also occur laterally along 
geologic contacts. Fluid movement also often occurs 
along-small cracks and irregularities. 

2. PRELIMINARY WORK: 

Continuous soil coring should be performed prior to 
designing a vadose zone monitoring system. Soils data 
must be obtained to identify the best depths for 
placement of the lysimeter. The structure, lithology 
and soil characteristics of the vadose zone must be 
determined for correct lysimeter placement. This 
information can be derived from continuous soil cores. 
A complete lithologic and soil analysis of the cores 
should be performrd (see Appendix 4: Physical .Analysis 
Of Soil Samples, and AST?l D 422-63 and D 8 5 4 - 8 3 ) .  

QUALITY' CONTROL PROCEDURES: 

Lysimeters have earned an unuarranted reputation among 
many as being undependable, ?Juch of the problem can 
be laid to an absence of good quality control work. 
There is a need for the lysimeter and zll tubing to be 
pressure tested prior to placement in the ground. , 

Further, the whole installation must be field tested 
after it has been placed at the target location. The ,. 
system should be placed under vacuum to determine 
whether there are any significant leaks in the system. 
Kext, the continuity of the lysimeter and its silica 
flour jacket with the formation should be tested. 
Distilled water is poured down the tubing and allowed 
to stand for several days. The lysimeter is then 
placed under vacuum. If the device fails to produce a 
relatively steady flow of water, the installation is 
faulty and should be replaced. 

C. ALTERNATIVE DEVICES 

Some field conditions create difficulties in using 
pressure/vacuum lysimeters. These include fractured rock 
areas or dry gravels. Many have proposed to conduct 
chemical analyses of soils obtained from drilling. This 
method fails to obtain representative soil pore fluid 
samples in that the volatile organic chemicals will be 
mostly lost. 
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T h e  f o l l & k i ! i i g '  &l ternat . . i .Ve '  'dev..ik'es d o  n o t  p r o v i d e  ' . t h e  
i n f o r m d i : o n  r e q u i r e d  i n  S u b s e c t i o n .  1 3 2 7 3 ( b ) ( l I  ( . i . e . ,  

' .  c h e m i c a l  ch'&$acteri.i;:kit~ion) b u t  o n l y  p r o v i d e  ari i : n d i c a t i o n  
o f  m o i s t u r e  . c a n t e n t . .  , ~ o r i s u l t a t i o n  c i t h  t h ' e  -Re&i.bnsl  Board 
i s  recommended p r i o r  t o  i n s t a l l i n g  a n  a l t e r n a t i v e  d e v i c e .  

. , i  . ,  .. ..i, ' I .  \ . 

I n  v e r y  d r y  s o i l s  o r  i n  g r a n u l a r  s o i l s ,  v a c u u m / p r e s s u r e  
1ys ime. te r . s .  map n o t  be a b l e  t o  o\'er&ome t h e  s o i l  t e n s i o n .  
I n  t h i s  e a ~ & ,  t e n s i o m e t e r s  yay b e  r e q u i r e d d  A t e n s i o m e t e r  
c o n s i s t s  o f  i n e r t  cup  aa'tteiched t o  t h e . b o t t o m  of a  r i g i d  
tube, A '  snialler t u b e  liiads. be low the s e a l e d .  t a p  t o  a 
r e c o r d i n g  d e v i c e ,  Th 'e ' : t ' ensiornster  i s  f i l l e d  r ~ i t h  d e - a i r e d  
w a t e r ,  * a  s o ~ l u t : i o n  66 4eili:;i.lene o r  p o l y e t h y l e n e  g l Y c o 1 ,  o r  a 

I I ' s o l u t i o n  of met.hano.1. T h e s e .  d e l - i c e s  measu re .  t h e  vacuum 
, t h a t  i s  c a u s e d b j -  t h e  f l u i d  l e a v i n g  t h e  v e s s & e l  and g o i n g .  
i n t o  t h e  s o i l .  

Any  c h a n g e  i n  p r e s s u r e  i n d i c a t e s  f l u i d  movement t h r o u g h  
t h e  v a d o s e  z o n e ,  a s suming  a l l  componen t s  a r e  o p e r a t i n g  
c o r r e c t l y .  The same c o n s i d e r a t i o n s  f o r  p l a c e m e n t  of  
l p s i m e t e r s  a p p l y  t o  t e n s i o m e t e r s ,  

. s o i l  m'6i:ksture b l o c k s  may be  u s e d  u n d e r  some c i r c ' u m s t a n c e s .  
T h e s i ?  d o n s i s t  o f  t ~ ; o  e l e c t r o d e s  embedded  i n  a p o r o u s  
mat e r ' i a l  t ha t '  is .  i n  e q u i ? i b r . i u ~ c  i c i t h  t h e  s o i . 1  iri . i i n i .  

v a d o s e  z o n e ;  G>-psum, 'cel 'amic,  cz iph tone ,  f i ' b & r g l h s s ,  and  
n y l o n  c a n  kbr. u s e d  a @  t h e  poi-ous. m a t e r i a l .  T h e s e  dt? \ . ices  
m e a s u r e  b n l j -  t h e  pres.enee. of  m o i s t t i r e  a n d  do n o t -  yieid 
q u a l i t a t i \ . e  r e s u f t s .  C a l i b r a t i o n . c u r v e s  s h o u l d  be  r u n  f o r  
evCh b l o c k  u s e d .  Th,& b l o c k s  a r e  t e s t e d  by b e i n g ' p l a c e d  i n  
d i s t i l l e d  r ; a t e r . a n d  t h e  r e d i g t a n c e  i s  m e a s u r e d .  I f  i t  
, V a r i e s  more t h a n  50 ohms, t h e  b l o c k  8 . 5 s  d e f e c t i v , e .  The 
r e s u l t s  shou lc l  be s u b m i t t e d  t d , . t h e  R e g i o n a l  B0,ar.d. 

i L , ,  . 

A c o m b i n a t i o n ' o f  so i l .  m o i s t u r e  b l o c k s  an.d i ; ; r i ~ u u m / ~ r e s s u r e  
l y s i m e t e r s  may be u s e d .  F i r s t ,  s o i l  m o i s t u r e  bXdcks are  
i n s t a l l e d  i n  a b o r e h o l e  t o  d e t e r m i n e  t h e  l o c a t i o n  of f l u i d  
i f  p r e s e t l t  . Then a v a c u u m / p r e s s u r e  l y s ' i m e t e ~ ;  , n i a p b e  : 

i n s t a l l e d  i n  t h i s ' l o c a t i o n  to s a m p l e  t h e  f l u i d .  
, . .  

E l e c t r i c a l  r e s i s t i v i t y  n e t  m e t h o d s  ,are n o t  eecamniendbd. 
T h e  r e l u 1 f ; s  are n o t . r e l i a b l e  e x c e p t  i n  i d e a l  s i t u a ' t i o n s  
w h e r e '  l e a c h a t e  a n d  s o i l  ~ o n d ' u c ~ i v i t y ,  are v a s t l y  d i f f e r e n t .  

I .  

B o r e h d l e  neuit'ron l o g s  m a y ' b e  US&+' t* estimate rhois-ture 
c o n t e n t .  They a r e  t h e  same d e v i c e s  u s e d  kn'dbwriIi .6le '  
g e o p h y s i c a l  measu remen t s .  ' The d e v i c e  s e n s e s  t h e  p r e s e n c e  
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of hydrogen atoms surrounding the cased hole. A hole car1 
be slant drilled under the landfill, cased, and covered. 
At various testing intervals, this device can be lowered 
doxn the hole, the presence of water response noted, and 
determination of fluid migration (and possible leak) made. 

D. REFERENCES 

For additional information ori vadose zone monitoring 
,techniques, the follo~ing publications are recommended: 

a ?lorrison, Robert D., Ground Water ?ionitoring 
Technology, published by Timco Manufacturing, Inc;, 
Wisconsin, 1 9 8 3 .  

E v e r e t t ,  L.C., L. G. Wilson, and E. W. Ho>-lrn211, 
Yadose Zone ?lonitorini? For Hazardous waste Sltes, 
published by Laman Tempo, Santa Barbara, 
California, 1983. 

I 

There are numerous other articles on the various 
techniques for vadose zone monitoring. .As the field of 
~ados'e zone sampling is rapidly changing, it. is important 
to re\.ier:. the latest literature. 
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A. INTRODUCTION ,' 

7 ..," 
The primary purpose of a'monitoring well is to obtain 
representative water quality samples, In mast, c.ases, it. : 
is also critical that good soil and ground water samples 
can be obtained during the; drilling of the,.wellr, In this 
way, the ,hydrpgeologic database for. the s i t  canl be 
augmented. 

. . *  - 

In ,some cases ,, these wqJls. ,may be uti;Lizad,::fo.r piezometric 
measurements as well as for aquiser t e s t i n g  ., ; :, 

For most solid waste,:disposal s,i%e~, ,.a-.-minim, of four 
. monitoring wells should be'-re,qui.red including at least 
one upgradient qnd th'ree do~ngradienc %ells. The 
monitoring wells shall be in full~ompliance with 
Section 2555(c), (dl., 

Be DRILLING METHODS 

1. HOLLOW STEM AUGER:, ' . . 

.4 hollo~ stem auger is the method of choice %lienever 
conditions permit (unconsolidated material and shallow 
depth). The auger leaves the borehole relatively 
undisturbed. There is no mud cake formed, therefore, 
no adverse change in the permeability and chemical 
characteristics of the formations immediately 
surrounding the'borehole. In addition, continuous 
coring is more easily accomplished with this method. 

2. CABLE TOOL: 

This drilling technique has been used by well drillers 
for many decades. It is particularly effective for 
penetrating cobbles. Its main drawback, however, is 
the inability to obtain good soil samples. 

3 .  ROTARY DRILL: 

This drilling technique is widely used in both 
drilling of oil wells, water wells, and foundation 
borings. Drilling fluids or compressed air are 
required to bring the cuttings up to the top of the 
hole. 

p 1 

5 1 
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This method is particularly useful ;;here 'resistant 
geologic formations are present and greater completion 
depths are required. 

Most commonly, drilling mud is circulated as the 
drilling fluid, forming a mudcake which supports the 
borehole and reduces caving. Because the mud (or 
other drilling fluid) may affect formation permea- 
bility as well as the chemical characteristics of the 
aquifer, considerable effort must be employed to clean 
mud from the borehole and the formation. In many 
cases, the mud or other fluid cannot be entirely 
removed; thus, the chemistry of any drilling fluids 
used should be analyzed in order to determine their 
effects on ground uater samples. Further, it 1 s  
almos~ impossible to identify small inflo\;s of groulld 
h-ater. 

Less commonly, compressed a.jr is used. The disadvan- 
tag'es of this. method are l a c k  of support for the' 
borei~ole during. drilling and: substantial air pressure . 

. . .  needed .to remo~:e . the cuttings from the hole. The 
high-velocity air flow may dry out a seep to .the point. 
\;here . it is no't recognized. 

4 .  CASIKG HAMMER : , 

This tool is operated by arising the  casing into the 
ground at or a short distance behind the drill bit. 
In this way, caxPing of the hole is prevented uithout 
an>- degradation of the formation with drilling mud. 
It is particularly useful for drilling in unconsol- 
idated materials such as gravels and cobbles. Depth 
limitations are inherent with driving casing due to 
the friction between the casing and the surrounding 
formation. 

C. WELL DESIGN 

Drawings and data should show construction details of 
monitoring facilities. These data should include: 

0 '  map of well locations 
borehole depth 
casing diameter ahd length 
casing materials ( P I T ,  stainless steel, etc.) 
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. . 
a, type,  size and position of perfo'rations ('provide 

justification 1 , . $  

method of joining sections of casin'g 
- r ;descri-pt,ioq o f  filter material (provide . . a. . 

'j.us'ti$'ica't ion 1. 
, 8 < ' .' 

,, , , depth ,&rid, composition of seals 
. . , , c.. .<&'thod 6 6  kqmeilting. ..' 

. & t h d d  : ,. and, 'length of- t in i ;  of deveiopment (provide 
:jyst'if icat~.ionl . , . . >  . 8 , .  

a . .  . I v 

Casing and scree,n qaterial kilection is 'iniportant for 
re6resentative sampling results. The' material sh'ould be 
ch,emically inert and should have high tensile arid 
co'xnpresslve strength. The selection of materials should 
be based on downhole conditions. 

1 .  POLYVINYL CHLORIDE (PVC) :  

Drinking water quality PVC casing and screen are often 
usebd in shallox, corrosive environments, However, 
ketones, esters, and aromatic hydrocarbons ,tend to 
adsorb and.desorb from this mat'erial. ~ h u s j  deter- ' 
mination of absolute concentration is not pos,sible and 
very low concentrations may not be detected. The 
re1 at i v e l y  rceat; t.ensil~, strength of P\'C rcili, usually 
not allow pl'acement much past 300 feet.   he annular 
space should be larger than the three inches needed to 
accommodate centralizers (see section on Well 
Integrity) without placing undue stress on the PYC. 

, No glued joints should be used in the casings; only 
threaded joints should go into,the hole. 

The FR'have the same structural limitations as PVC. . , 
However, it is a more inert material and'is more 
resistant to corrosives. Some adsorption and desorp- 
tion occur here, also, altho,ugh at 8 far lesser degree 
'than PVC. Scratching 'of the FR will cause accelekated 
adsorption and desorption. 

3 .  STAINLESS STEEL (SS): 

* Use of ss 316 is often a good choice, It is more 
chemically resistant overall then PVC and has a high 
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' t e n s i l e  s t r e n g t h .  ' However,  it rna;.c- c o r r o d e  a n d  l e a c h  
some t race m e t a l s  o v e r  t i m e .  S t a i n l e s s  s t e e l  m a y  a c t  
as  a  c a t a l y s t  i n  some o r g a n i c  r e a c t i o n s .  I t  may also 
a c t  as a b a c t e r i a l  s u b s t r a t e  and i s  s u s c e p t i b l e  t o  
c o r r o s i o n  fsorn c h L o r i d e .  SS 3 0 4  i s  n o t  as r e s i s t a n t  
t o  c o r r o s i o n  as SS 316,. 

The a b q v e  materials  c a n  be combined t o  c r e a t e  h y b r i d  
w e l l s .  These c o n s i s t  o f  more t h a n  o n e  mater ie l  b e i n g  u s e d  
i n  the c a s i n g  a n d  s c r e e n .  However,  two d i f f e r e n t  m e t a l s  
c a n n o t  b e  i n s t a l l e d  n e s t  t o  e a c h  o t h e r  d u e  t o  c a t h o d i c  
c o r r o s i o n .  

T h e  c o s t  o f  i n s t a l l a t i o n  i s  u s u a l l y  a i \ - en  t o o  much 
i r i t  C o n s i d e r i n g  t n e  c o s t s  f o r  c h e m i c e l  a n a l y s e s  on 
a 20 -yea r  b - e l l ,  t h e  i n i t i a l  c o n s t r u c t i o n  c o s t s  a r e  l e s s  
thar .  one  p e r c e ~ i t  of  t h e  t o t a i  c o s t .  

.E. KELL FILTER PACK D E S I G X  

P r o p e r  f i l t e r  pack6  d e s i g n  e n s u r e s  c o r r e c t  s c r e e n  e n t r a n c e  
\ - e lo ' c i t j -  s o  ' v o l a t i l e  o r g a n i c . c h e m i c a 3 . s  1 . - i l i  n o t  be 
s t r i p p e d  o u t  o f  t h e  w a t e r  . s a m p l e .  The f i l t e r  lpacli a l s o , ,  ,,,,,,,,,- 

. . 
p r e v e n t s  c l o g g i n g  o f  t h e  , p e r f . o . r a t i o n s . .  The f i l t e r  pack: " , 

. .  . d e s i g n  i s  p o ~ - i . r n c ~ ? .  by tti+ a q u i f e r  m a t e r i a l .  . .A s i e v e  .. . ,%. ,. ,.. 
a n a l y s i s  ( d e s c r i b e d . . i n  Append i s  : 3 : Ph:-si.ca1 A n a l y s e s  o f  ':"' 

S o i l  Sampl e s  ! . s h o u . l d .  be: .perfo . r ,med. .on t h e  p o r t i c l n  of  t h e  
a i j u i f t . 1 .  opi--11. t o  t h e  f i l t e r .  pack.:. I f  i ; i L i s  i s  no: p ~ s s i b l e ,  
r e p r e s e n t a t i v e  s a m p l e s  ( , a t  l e a s t  t h r e e )  s h o u l d  b e  t a k e n  a t  
s i m i l a r  p o ' r t i o n s  o f  t h e  a q u i f e r .  

The  s i e v e  d a t a  i s  p l o t t e d  on s e m i - l o g  p a p e r  a n d  a c u r v e  
c o n s t r u c t e d .  The u n i f o r m i t y  c o e f f i c i e n t  ( V C )  i s  t h e n  
c a l ~ u l a t e d . ~  The D70 s i z e  i s  t h e n  m u l t i p l i e d  bs- a number 
be tween  4 .  a n d  9 ,' d e p e n d i n g  o n '  t h e  UC: 

6 S e e  The C a l i f o r n i a  S i t e  M i t i g a t i o n  D e c i s i o n  T r e e  Manual ,  D H S ,  
Ma>-, 1 9 8 6 ,  p a g e s  3-64 th rough  3-68. 

7 T h i s  c o e f f i c i e n t  i s  d e t e r m i n e d  by d i v i d i n g  t h e  d imens ion  o f  
t h e  mesh o p e n i n g  o f  t h e  s i e v e  which  r e x a i n s  4 0  p e r c e n t  of  t h e  
s a m p l e  (D4O) by mesh o p e n i n g  which  r e t a i n s  90  p e r c e n t ,  (D90). 



I 

TECHNICAL GUIDANCE MANUAL . . ..'; ' APPENDIX 7 
SWAT PROPOSALS AND REPORTS MONITORING WELL 

DESIGN AND PLACEMEKT 

I f  t h e  UC i s  l e s s  t h a n  o r  e q u a l  t o  2,5, u s e  a  
m u l t i p l e  o f  4 o r  5 .  If 10 p e r c e n t  o r  more of t h e  
f o r m a t i o n  p a s s e s  t h r o u g h  t h e  200 s i e v e ,  use 4 as  t h e  
m u l t i p l i e r ;  o t h e r w i s e ,  u se  5 .  

B I f  t h e  UC i s  be tween  2 . 5  a n d  5 ,  u s e  a number be tween  
5 a n d  7 .  If 1 0 . p e r c e n t  o r  more o f  t h e  f o r m a t i o n  
p a s s e s  t h r o u g h ,  u s e  6 ;  o t h e r w i s e ,  u s e  7, 

T h i s  v a l u e  i s  p l o t t e d  on  t h e  g r a p h  a n d  a  c u p v e  p a r a l l e l  t o  
the o r i g i n a l  c u r v e  is  c o n s t r u c t e d .  

If t h e  L7C i s  g r e a t e r  t h a n  o r  e q u a l  t o  5 . 0 ,  a  d i f f e r e n t  
method  i s  u s e d .  The(D7C.l is  m u l t i p l i e d  by 6 , a n d  9 ,  and t h e  
r e s u l t  p l o t t e d .  P a l - a l l e l  l i n e s  k - i t h  a UC o f  less t h a n  o r  
e q u a l  t o  2 . 5  a r e  c o n s t r u c t e d .  T h e s e  a r e  t h - e  b o u n d a r i e s  i f  
t h e  f i l t e r  p a c k .  If  10 p e r c e n t  o r  more o f  t h e e f o r r n a t i o n  
passes t h r o u g h  t h e  200 s i e v e ,  t h e  f i l t e r  p a c k  c u r v e  i s  t o  
be n e a r  t h e  l o w e r  bounda ry  l i n e .  If less t h a n  10 p e r c e n t  
p a s s e s  t h r o u g h ,  t h e  f i l t e r  pack  cur \ .e  is  n e a r  t h e  u p p e r  
boundary.  l i n e ,  

, The f i l t e r  p a ~ l i  shoulci  b e  no l e s s  ' t han  t h r e e  i n c h e s   id^ 
and. no  l a r g e r  t h a n  fi:..e i n c h e s .  

The screen i s  d e s i g n i d  a f t e r  t h e  f i l t e r  pack d e s i g n  i s  
d e t e r m i n e d ,  F o r  a f i l t e r  pack  h a v i n g  a L'C 1 , e s s  t h a n  o r  
e q u a l  t o  2 . 5 ,  a s l o t  s i z e  s m a l l  enough t o  k e e p  o u t  
9 0  p e r c e n t  o f  t h e  f i l t e r  pack s h o u l d  be u s e d .  I f  t h e  UC 
i s  l a r g e r  t h a n  2 . 5 ,  u s e  a s l o t  s i ! z . e . s m a l l  enough  t o  k e e p  
o u t  8 0 - p e r c e n t  o f  t h e  f i l t e r  p a c k .  

The  e n t r a n c e  v e l o c i t y  t h r o u g h  the w e l l  s c r e e n  is  a 
f u n c t i o n  o f  t h e  o p e n  area o f  t h e  s c r e e n  a n d  t h e  pumping 
ra te .8  The o p t i m a l  water e n t r a n c e  v e l o c i t y  i s  0 .1  f e e t  
per s e c o n d  o r  less ,  I f  i t  is  a n y  f a s t e r ,  v o l a t i l e  o r g a n i c  
c h e m i c a l s  may be s t r i p p e d  away. 

1 

'The pumping rate is d e t e r m i n e d  by the t r a n s m i t t i n g  c a p a c i t y  
o f  t h e  s c r e e n . .  M u l t i p l y  t h e  number of s q u a r e  i n c h e s  of open a r e a  
p e r  f o o t  o f  c a s i n g  by t h e  c o n v e r s i o n  factor  o f  , 3 1 .  ,'This i s  t h e  
c a p a c i t y  o f  t h a t  s c r e e n  i n  g a l l o n s  p e r  m i n u t e  p e r  f o o t .  M u l t i p l y  
t h i s  b y  t h e  t o t a l  f e e t  of s c r e e n  t o  d e t e r m i n e  t h e  pumping r a t e .  
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G. WELL DEVELOPMEST 

F o r  opt imum w e l l  p e r f o r m a n c e ,  a l l  f i n e - g r a i n e d  s o i l  t h a t  
may h a v e  b e e n  i n t r o d u c e d  i n t o  t h e  f o r m a t i o n  d u r i n g  t h e  
d r i l l i n g  p r o c e s s  s h o u l d  b e  r e m o v e d .  ( T u r b i d  s a m p l e s  
i n d i c a t e  t h a t  t h e  w e l l  w a s  n o t  c o r r e c t l y  d e s i g n e d  o r  
d e v e l o p e d . )  T h e  recommended m e t h o d  f o r  w e l l  d e v e l o p m e n t  
i s  t h e  u s e  o f  1 - e n t e d  s u r g e  b l o c k s .  

H. WELL INTEGRITY 

C e n t r a l i i e r s  a r e  commonly u s e d  f o r  c e n t e r i n g  t h e  % < e l l  
s c r e e n  a n d  b l a n k ' c a s i n g  i n  t h e  b o r e h o l e .  W i t h o u t  t h e  
c e n t r a l i z e r s  i n  p l a c e ,  i t  i s  l i k e l y  t h a t  t h e  c a s i n g  u i l l  
be l y i n g  a g a i n s t  t h e  b o r e h o l e  a t  many p o i n t s .  T h e s e  a r e a s  
t h u s  would. n o t .  r e c e i v e  a  c e m e n t  g r o u t  m i x t u r e  j n  s u f -  
f i c i e n t  q u a n t i t y  t o  a s s u r e . a  s e a l o n  t h e  w e l l .  A . p o o r  
s e a l  c a n  occur a n y w h e r e  a l o n g  t h e  c a s i n g  an& c a u s e  , s u r f a c e  
i n f i l t r a t 5 o n  a n d  c r o s s - c o n t a m i n a t i o n .  

T h e  a n n u l a r  s p a c e  o f  t h e   ell s h o u l d  be a t  l e a s t  t h r e e  
i n c h e s  t . - idc .  T h i s  n l l o w s  c e n t r a l i z e r  p l a c e m e n t  ( a s  1.-ell 
a s  f i l t e r  p a c k  p l a c e m e n t ) .  A s m a l l e r  a n n u l z r  s p a c e  will 
p u t  t o o  much  s t ress  o n  t h e  c a s i n g  a n d  n o t  a l l o x  a d e q u a t e  
df5r.eloprr:er.t. In t h e  c a s e  of  P\'C c a s i n g ,  an e \ - s r i  i z r g e ~  
a n n u l a r  s p a c e  i s  r e q u i r e d  d u e  t o  PYC's r e l a t i v e l y  s l i g h t  
t e n s i l e  s t r e n g t h s .  H o l l o w  sterr! a u z c r s  do n c ~ t  r e q u i 1 . e  th.- 
u s e  o f  c e n t r a l i z e r s .  

C e n t r a l i z e r s  i n  a l l  t y p e s  of w e l l s  should be p l a c e d  e v e r y  
20 f e e t  on w e l l  s c r e e n s  l o n g e r  than 20  f e e t  i n  l e n g t h .  
T h e  b e g i n n i n g  o n e  i s  s e t  a t  t h e  b o t t o m .  If t h e  s c r e e n  1s 
l e s s  t h a n  20  f e e t  i n  l e n g t h ,  a c e n t r a l i z e r  s h o u l d  b e  s e t  
a t  t h e  b o t t o m  a n d  t h e  t o p .  The b l a n k  c a s i n g  s h o u l d  h a v e  
c e n t r a l i z e r s  p l a c e d  e v e r y  4 0  f e e t .  T h e  c e n t r a l i z e r s  
s h o u l d  b e  l i n e d  up t o  a v o i d  i n t e r f e r e n c e  w i t h  t h e  t r e m i e  
p i p e  d u r i n g  c e m e n t i n g .  They s h o u l d  be s e t  e q u i d i s t a n t .  
a r o u n d  t h e  c a s i n g  ( 120' ) . 
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I .  CEMENTING 
i .  , . , . . . , . . . . 8 

, A seal  ~ h c u l d  be p l a c e d  &b.dvb t h , e  f i l t ~ r .  pack  to sera1 i t .  
f rom t,h,e gz+outg . The sea.1. s h o u l d  c o n s i s t  o f  t h r e e  ' t o  f i v e  
f e e t  of s6diu.m b e n t o n i t i e  p l a c e d  ' d i r e c t l y  o n  tihe f i Y t e r  

. g h ~ k , '  :TH&: Bef i to .n i te :  ,is' ehplaced  hy a hdridue'tor 
( tremie) p i p e  o r ,  i f  o n l y  8, f e w  f e e t  b e l o w  t h e  grotirid 
s u r f a c e ,  p o u r e d  i n t o  t h e  a n n u l u s .  The b e n t o n i t e  mistsure  
mus t  be a l l o w e d  s u f f i c i e n t  t i m e  t o  h y d $ a t e * 4 e f d r e  ' . . .  
emplacement  o f  t h e  g r o u t .  

8 

- . ' I  ;. ' . 
, .  , 

TTYO types.  o f  .cement a r e ;  a c c e p t a b l e  ':for, .'greou%i.ng o f  t h e  
~e1J.s; One is a cemeht-sknd.  g r s u f : ,  .ari'd, ti5e' d th . e r  ( f o r  
s . i t u a t i o r i s  r e q " i r i f i g  ' l ;owel;  . 'den.&it;f. . ' m a ' t ; ? & Y ? f & l s  j '  $4 a =ement-  

. b e n t o h i t &  g r o u t ,  The ,  ceme'n't . ~ i ~ k ~ ! ~ ~ :  :'shddld b e  ; jet m'ixed 
and i n ~ e o t e d  throGgl: a t l i emle .  pipe .  ' irito'  %he  annu la r .  ' space .  

! All i n g r e d Z e n t s  s h o u l d  be d r y ,  u i i : i f : o r m  ,O iincontamiriEited , 
. . and lump free. 

The . ~ . e m e . ~ t - s a n d  g r o u t  f o r m u l a t i o n  s h o u l d  c o n s i s t  o f  A P I  .. 
. C l $ s ' s  '3: P o r t l a n d  cemen' t ,  ,20-40 gr 'ade  s a n d ,  and  p o t a b l e  
w a t e ' Y . r :  T h e  p i + o p o r t i o n s  . shoul .d  be 5 . 2  g a l l o n s  of  water p e r  
6 3  poundsm o f  cement  (,ad-ded l a s t )  t o  y i e l d  I .  70 c u b i c .  f e e t  . 

' .@f g r o u t ;  
, . .. 

T h e  cement b e n h o r i i t e  g 'pout mik may be p r e p a r e d  b y  e i t h e r  
p r e h y d r a t  i n g  t h e  b e n t o n i  t e  o r  dry. b a t c h i n g  t h e  ceme-iit an?, 
b e n t o n i t e .  

, .  0 ' , ' . ! .  . . I  ; 

e The p r e h f d r a t i o n  f o r m u l a t i o n  c o n s i s t s  o f '  a ;  9-$i.pound 
s a c k  o f  API ~ 1 a s . s  A P o r t l a n d  =ement  ' b e i n g  'Add& t o  a 
$mbo th : , j e t  mixed m i x t u r e  o f  API c e m e n t - g r a d e '  
ben to i3 i . t e  and  w a t e r  ( p r o p o r < i o n s  of  '10 ga1 , lons  
w a t e r / 2 . 0  pounds  o f  b e n t o n i t e ) .  T h i s  y i d l d s  1 . 8 5  
c u b i c ,  f e e t  o f ,  g r o u t .  

. . , . 
. .. : . 3, 3 

Dry b a t c h i n g  c o n s i s t s  of m i x i n g  t h e  cemen t  'arid 
b e n t o n i t e  as d r y  i n g r e d i e n t s  i n  a s p e c i a l  p o r t a b l e  
mix ing  p l a n t .  The f o r m u l a t i o n  is  9 . 1  g a l l o n s  o f  
w a t e r  ( a d d e d  a t  j ob  s i t e ) ,  5 . 6  pounds  o f  b e n t o n i t e ,  
and  a 9 4  pound sack of  c e m e n t ,  y i e l d i n g  1 . 7 3  c u b i c  
f e e t  o f  g r o u t .  If b e n t o n i t e  t h a t  is n o t  A P I  cement -  

- - -  

' I f  g r o u t  h a s  b e e n  p l a c e d  be low t h e  f i l t e r  p a c k , ' a  b e n t o n i t e  
s e a l  s h o u l d  l i k e w i s e  b e  p l a c e d  o n  top o f  t h e  g r o u t  be low t h e  f i l t e r  
pack .  
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grade is used, the mixture may be unpumpable. If 
the driller has had experience with proprietary 
grouts (i.e., Volclay), use of these grouts may be 
considered. 

The end of the tremie pipe should be submerged in the 
grout at all t,imes during cementing. The pipe should be 
maintained full.. 

Man>- "E-Loggers" are prepared to conduct a cement bond log 
to determine the quality of the cementing job. This 
\valuable tool works well with steel casing; ho~ever, it 
gives highly suspect data in PVC-cased wells. 

J. WELL CONSTRUCTION 
, . 

Multiple-screened wells are not recommended for the 
reasons outlined in Appendis 5:. .Piezometer Design and , 

Placement. 

The .diameter :of the. wells should be related t o  t h . e  
drill.ing c.ondi tions , , transmi.s:si\-i.ty. 0.f the aquifer. and 
size of' the. equi.pment to be. loxered 'down the 'i;-.ll., Larger : 

diameter r;ei.ls generally al.10~ faster purging and have a 
igrger area of' influence.  mail' diameter ~ e l l s ,  or; t h t  
other han'a, require far smaller purging quanti.ties. 

K. WELL PLACEMENT 

At a minimum, four monitoring  ells are usually required, 
one upgradient, and three doungradient from the solid 
waste disposal site. 

The number, location, and depths of background (up- 
gradient) monitoring wells must be capable of yielding 
ground water samples that are representative of background 
ground water quality in the uppermost aquifer beneath the 
landfill. The wells must be in the area of the aquifer 
not affected by the facility. Depending on the hydro- 
geologic characteristics of the site, more than one 
background well may be needed. In instances uhere it is 
impractical to get an upgradient well to serve as a 
background well (such as in steeply dipping aquifers), it 
may be possible to monitor a downgradient well. However, 
it must not be in a portion of the aquifer affected b~ the 
facility. 
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~owng.radient..c~ells should be located so as to detect any 
waste c6nstituefits migratihg from the landfill'as well as 
s.eason&l or temporhl and~naturaily~or aptificially induced 
variations in ground water flow, The wells~should be 
installed as close as physically possible to the edge of 
t h e  landfill, .ideally,at the poilit where a plume will 
'first enteg the ground water; In most cases, this. will be 
the uppermost aquifer; however, conduits . (sollition 
channels, open fractures, etc.) may actuallg provide a 
faster migration path t0.a desper acjuifer. These deeper 

> ,  .: a'qtlif e r s  mtip require "moki$,tdrifig alsd. 
( .  

. s  . . . ,  , : ,  I . 


